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Table 2-1. Characteristics of Principal U.S. Explosives 


Name Principal use 


Packaging 


Danger- Excel- 1 Ib, 50 or 56 
OUS lent | to box 
Danger- |Excel- |16 23-lb 
Fair ous lent | blocksin 
wooden box 


as detona- | cratering 
external | tion, fps 


TNT 


Main charge, 
booster charge; 
cutting and 


Tetrytol, M1, M2 


-| breaching blasting re 
charge, general | cap, electric Danger- 16 23-lb 
Composition C3 and military or non- Excellent | ous blocks in 
,M5 use in electric wooden box 
forward areas 
MS5AI Excel- | 24 23-Ib 
Composition C4 26,000 | Excellent | Slight lent | blocks in 
M112 wooden box 
Ammonium | Danger- 40-lb 
nitrate Cratering and blasting cap, 14,800 | Excellent | ous Poor |charge in 
(cratering ditching electric or metal can 
charge) nonelectric — 
Sheet explosive Excel- | 804-lb 
M186,M118 = | (See C—4) (See C—4) 1.14 | 24,000 | Poor Slight lent |sheets/box 
charge 25-Ib roll 


demolition 


Table 2—1. Characteristics of Principal U.S. Explosives — Continued 


Name Principal use Packaging 

Military Quarrying 3-lb 100 

t dynamite stumping- to box 
M1 ditching | 

Straight 40% 102 | Sticks 
dynamite 50% 103 | per 
(Commercial) Excel} 106 | 50 Ib 

60% box 
t Land clearing, 

Ammonia 40% | cratering, No. 6 com- Good Sticks 
dynamite 50% | quarrying, and mercial Excellent | Danger- | Good per 
(Commercial) | general use in cap, electric ous Good 50 Ib 

% | rear areas, such | or non- box 
as ditching electric 
and stumping. Sticks 
40% per 

Gelatin 50% Slight 50 Ib 

dynamite 60% box 


Special 
PETN Detonating blasting cap,} 1.66 | 20,000 | NA Slight Good 
cord electric or 24,000 


nonelectric 


Blasting cap NA 


Name 


Tetryl 


Composition B 


Amatol 80/20 


Black Powder 


Nitrostarch 


Table 2—1. Characteristics of Principal U.S. Explosives — Continued 


Principal use 


Booster charge NA Danger- | Excel- 
OUS lent 
electric or 


1.35 | 25,000 | Good Danger- 

torpedo ous 
1.17. | 16,000 | Excellent | Danger- 

j-do- nonelectric OUS 


| NA Fair Danger- | Poor | Bulk 
ous 


Special Satis- 
0.80 Danger- | fac- | 1-lb 
ous tory | blocks 


Packaging 


Special 
blasting cap, 
electric or 

nonelectric 


Special 
blasting cap, 


Time 
blasting 
fuze 


Substitute 
for TNT 


blasting cap, 
electric or 
nonelectric 
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Figure 2-4. Steel chain. 
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Table 2-3. Cutting Charges for Rectangular Steel Section 


Pounds of TNT 
P—% A, Structural Steel 


Thickness 
of Section 
in Inches Width of Section in Inches 
CU Ed Ka Es CORNICE 24 
Ye 5 2.3 
% 7 3.4 
Y% 1.0 4.5 
% 1.2 5.7 
%, 1.4 6.8 
Te 1.7 79 
! 19 9.0 
To use table: 


1. Measure rectangular sections of member separately. 

2. Using table, find charge for each section. 

3. Add charges for sections to find total charge. 

4. Mever use less than calculated charge. 

5. If dimension is not in the table, use next higher dimension. 
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Table 3-3. Minefield Requirements for 100 Meters of Front 


Mines required || Crated mines || Vehicles required for 
crated mines 


Density 
Man- | Meters 
Apers | Apers Apers | Apers||Weight| Volume || 5T cargo | 5T dump |jhours of 
AT| Frag | Blast AT | Frag | Blast |/in tons | in cu ft (Wt (Vol wire 
governs) | governs) 


Explanatory Notes: ; . 

1. AT, Apers Frag and Apers Blast mines are M15, M16, and M14 respectively. 

2. Mines totals include 1OE and 10% safety factor. 

3. IOE cluster composition used is 1-2-2 (except for the 1-1-1 and 1-2-2 minefields where the IOE cluster 
composition is 1-1-1). 

4. Man-hours are based on laying rate of 4 AT, or 8 AP fragmentation, or 16 AP blast mines per man-hour. 
Includes 20% factor to compensate for minefield siting, marking, and recording. 

5. Quantities indicated are for 100 meter of front. 

6. The fencing material requirements for minefields other than 100 m frontage can be approximated from 
this table. 


Number 
of 
Pickets 


WN = — — 
Ooodn— 
00 OW WwW 


67 


68 


Table 3-4. Land Mine Logistical Data 


Capacity of indicated army vehicles (Note: 
figures in parentheses indicate maximum load 
w/in 100% overload capability and/or maxi- 

mum volume of cargo space) 


Mine packaging data 


Crate dimensions M-35 24 ton cargo truck 
(ins) (Cargo space: 147 X 88 X 60 ins) 
No. of Wt. (Ibs.) 


mines, etc., per crate 
per crate : No. of Total Total 
of carried | tiers of No. wt. 
crotes mines (tons) 


103 2.53 
(200) (4.9) 

126 2.52 
(250) (5) 


a. uncroted 


b. 1, w/fuze 
& activator 


Table 3—4— Continued 


Capacity of indicated army vehicles (Note: figures in parentheses indicate maximum load w/in 100% overload capability and/or 
maximum volume of cargo space) 


M-105 14 ton trailer (Cargo Space: 133 X 87| M-47 24 Ton Dump Truck (Cargo Space:|M-51 5 Ton Dump Truck (Cargo Space: 


X71 ins) 108 X 70 X 15+ ins) (Volume determines! 125 X 82 X 23 ins) (Volume determines 
No. How 
| of | carried 
|crates 


No. of 
tiers of 
crates 


No. of 
tiers of 


capacity) capacity) 
crates 


Toto! Total No. 1 How No. | How | No. of Total Total 
No. wt. of | carried of jcarried | tiers of No. wt. 
mines | (tons) [crates crates mines | (tons) 
flat 3 100 onend| 1 270 4.) 
(onedge)| (2) (200) (on flat) (3) 
61 F 


(122) 


Table 3—4.— Continued 


Capacity of indicoted army vehicles (Note: 
figures in parentheses indicate maximum load 
w/in 100% overload capability and/or maxi- 
mum volume of cargo space) 


Mine packaging data 


Crate dimensions 
(ins) 


M-35 24 ton cargo truck 
(Cargo space: 147 X 88 X 60 ins) 


No. of Wt. (Ibs.) 
mines, etc., per crate 
per crate No. of Total Total 


tiers of No. wt. 
crates mines (tons) 


224 | 2.51 
(444)} (4.98) 


8.75 114 flat 4 10,260 2.5 
(227) | (onend)| (3) (20,430)| (4.99) 
M-16 AP 4, wi/fuzes & 15.75 2 448 2.52 
trip wire (4) (888) | (4.99) 
IBAI AP o. 1, (M-68 kit) 8.75 
wielec cap, 
50’ firing 
wire, | btry 
hide 


1562 3+ 1562 2.5 
(3125) (6) (3125) (5) 
b. 5, (M-68 kit) 2+ 1165 2.52 
wielec caps, (5 +) (2330) | (5+) 
500’ firing 
wire 


| 


Table 3-4 — Continued 


Capacity of indicated army vehicles (Note: figures in parentheses indicate maximum load w/in 100% overload capability and/or 
maximum volume of cargo space) 


M-105 14 ton trailer (Cargo Space: 133 X 87| M-47 24 Ton Dump Truck (Cargo Space:| M-51 5 Ton Dump Truck (Cargo Space: 
X71 ins) 108 X 70 X 15+ ins) (Volume determines} 125 X 82 X 23 ins) (Volume determines 
capacity) capacity) 


How No. of Total Total No. ow No. of i No. of Total Total 
carried| tiers of pee tiers of tiers of No. wt. 
crates mines (tons) | crates crates mines pie crates crates mines (tons) 


33 132 | 1.48 flat 192 2.1 
(66) Ge a (264) | (2.96) a (on end) a (240) | (2.7) 


6120 | 1.49 6480 1.5 
ie (12,240) | (2.99) 
1+ 264 1.48 on end 672 3.7 
rok (2 +) (532) | (2.99) (or one 


938 938 | 1.5+ 8 
(1875) (1875)| (3) 

140 5- 

(280) Q +) | ( 1400) : 


~“ 
[oJ 
Ld 
“N 
o 
LX) 
lend 


N 
~ 


~23 Chem 24.7 


No. of 
mines, etc., 
per crate 


3. w/fuzes 
& activators 


a. 3 in cardbd 
tube 


b. 18 (6 tubes 
in a wooden 
box) 


96 (12 per 
bag; 8 bags 


per crate) 


Table 3—4.— Continued 


Capacity of indicated army vehicles (Note: 
figures in parentheses indicate maximum load 
w/in 100% overload capability and/or maxi- 
mum volume of cargo space) 


Mine packaging data 


M-35 24 ton cargo truck 
(Cargo space: 147 X 88 X 60 ins) 


Crate dimensions 
(ins) 


Wt. (Ibs.) 
per crote 
How No. of Total Total 

carried tiers of No. -| wt. 
crates mines (tons) 


17.5 ins diam 46] on side 2 138 2.53 
(stnd shipping (80) (on (2) (240) | (4.4) 
drum) end) 

Eaaiee ; - 

615 3+ 1845 2.5 
(1230) (6) (3690) | (5) 

70 1260 2.5 
(140) r se (2520) | (5) 

18.75 125 12,000 2.5 
(250) 3 (24,000) | (5) 


q 


Table 3—4— Continued 


Capacity of indicated army vehicles (Note: figures in parentheses indicate maximum load w/in 100% overload capability and/or 
maximum volume of cargo space) 


M-105 If ton trailer (Cargo Space: 133 X 87! M—47 24 Ton Dump Truck (Cargo Space:|M-51 5 Ton Dump Truck (Cargo Space: 
X71 ins) 108 X 70 X 15+ ins) (Volume determines} 125 X 82 X 23 ins) (Volume determines 
capacity) capacity) 


No. of Les Le How No. of pe Le No. of | Total Total 
tiers of carried | tiers of tiers of No. wt. 
eae crates | mines nase crate mines hens crates crates | mines (tons) 
27 7 1.48 1.5 
(54) (142) | (2.97) 
370 1110 1800 3.5 
(706) : ~) (2118) 
43 1+ 774 1.5 2.8 
(86) (2 +) (1548) | (3) 
75 1.5 6720 2 
(150) a (14,400) (3) 


~ 
~ 
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Table 3—4.— Continued 


Capacity of indicated army vehicles (Note: 
figures in parentheses indicate maximum load 
w/in 100% overload capability and/or maxi- 

mum volume of cargo space) 


Mine packaging data 


Crate dimensions M-35 24 ton cargo truck 


(Cargo space: 147 X 88 X 60 ins) 


No. of 
mines, etc., 
per crate 


Wt. (Ibs.) 
per crate 


No. of 
tiers of 
crates 


—48 para- 
chute flare 


—49 static a. 16, w/fuzes 3+ 1776 
flare & tripwire (5) (2880) 
b. 25, w/fuzes 
& tripwire 
NOTES 


1. Loads limited to: 16,000 Ibs on roads; 6,500 Ibs (3.25 tons) cross-country. 
2. Maximum payload: 1,024 Ibs (0.5 ton) internal; 3,000 Ibs (1.5 tons) external. 
3. Maximum payload: 4,182 Ibs (2.09 tons). 


Table 3~4— Continued 


Capacity of indicated army vehicles (Note: figures in parentheses indicate maximum load w/in 100% overload capability and/or 
maximum volume of cargo space) 


M-105 14 ton trailer (Cargo Space: 133 X 87|M-47 24 Ton Dump Truck (Cargo Space:|M-51 5 Ton Dump Truck (Cargo Space: 
X71 ins) 108 X 70 X 15+ ins) (Volume determines| 125 X 82 X 23 ins) (Volume determines 
capacity) copacity) 


Total Total No. | How | No. of 
No. wt. of |carried| tiers of 
mines (tons) rates 
73 2+ 292 1.49 2 
(146) (1-) (584) | (2.98) 
2 1056 1.48 672 800 1.1 
(4—) (2112) | (2.96) 


4. Mines are transported unarmed and w/o being assembled with firing chain components. These tables also are applicable 
to crated mines only. 


5. Safety in transporting mines and explosive items must be observed for all modes of transportation. 


No. No. of Total Total No. No. of Total Total 
of tiers of No. wt. of tiers of No. wt. 
crates crates mines (tons) crate 


crates mines (tons) 
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Table 4—2. Time and Material Requirements for Personnel and individual Weapons Emplacement. 


Total construction time in man hours for 
construction with D-handie shovels 
and ordinary carpentry tools 


Weight and volume of materials 


Revetment materials Complete revetment 


for cover support only 


Revetment 
materials for 


Complete 


Type of emplacement or shelter cover support revetment Corrugated Sized Corrugated Sized 
metal lumber metal lumber 
construction construction construction construction 


Sized 
lumber Weight | Volume | Weight | Volume] Weight | Volume! Weight} Volume 
constr. (kg.) |(cu. m.)| (kg.) [(cu.m.)} (kg.) |(cu. m.)) (kg.) {(cu. m.). 
Improved Crater. ............ccccececesceseueseeees 
Skirmishers trench. ...........c..ccceeeceseeeceees 
Prone emplacement................csccecesseceees 
Open one man foxhole...............cc ee eeeeeeeee 
Open one man foxhole with offset................ 
One man foxhole with half cover................. 


Open two man foxhole..................ce eee eeeee 
Deepened two man foxhole....................... 
Two man foxhole with half cover................. 


o 
” 
ao 
—- 
nn 
RO 


Open fighting trench (25’ length)................ 
Fighting trench with full cover (25’ length) 


AWW WS Conse dS« 
ooo S oOoocnoana 


WR 


Table 4-3. Time and Material of Crew-Served Infantry and Artillery Weapons Emplacements 


Total construction time in man hours for Weight and volume of materials 
construction with D-handle shovels 


and ordinary carpentry tools 


Revetment materials 
for cover support only 


Complete revetment 


Revetment 
materials for 


Complete 


Type of emplacement or shelter cover support revetment Corrugated Sized Corrugated Sized 
metal lumber metal lumber 
construction construction construction construction 


N N/A 
20.81} 0.014 | 31.75] 0.057 
N/A | N/A 


Weight | Volume | Weight | Volume 
(kg.) {(cu.m.)} (kg.) }(cu. m.) 
/A N/A | N/A 


Open automatic rifle emplacement................ 
Automatic rifle emplacement with 18” of 


99.79 | 0.113 


EmplaceMent.............ceceseeceesceseeeeoees 
Open 2 one-man foxhole type light machinegun 
EMPlaceMeNt.............ceeeeecceceeeeeeceeers 
Horseshoe type light machinegun emplacement 
with full Cover.......... cece cc sees ee eee ee eees 
2 one-man foxhole It. machinegun type em- 
placement with 4 cover and adjoining 


ip 
81-mm mortar emplacement................05 
4.2-inch mortar emplacement.................. 
Recoilless rifle position (mounted)............ 
_ Recoilless rifle position (dismounted).......... 
105-mm howitzer emplacement................... 
155-mm howitzer emplacement.................6 


eight} Volume 


Weight | Volume | Wei 
(kg.) (cu. m.) | (kg.) }(cu. m.). 


77.11 | 0.085 | 90.72] 0.170 
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Table 4-4. Minimum Thickness of Protective Material Required to Resist Penetration 
No Standoff 


Material in Inches 


Types of ammunition j sot | sont 


Soil 


cement Con- |TimberjAlumi-| Steel 
bituminous | crete | num 
Wet | Dry | Wet | Dry | Wet concrete 
30 cal. ball (AP) siiccciiicessinsceresccaced 60 2.6 1.3 
50 cal. ball (AP). ......... cc cece cece cee cee 120 4.4 2.2 


57-mm recoilless rifle...........ccccceecees 20 9.0 5.0 
82-mm recoilless rifle.............ccceceees 48 | 21.0 | 12.5 
90-mm recoilless rifle..............eeeeees 75 | 32.0 | 19.5 
107-mm recoilless rifle : 

GO-MM MOFtar......cecesccceccecscencceees 20 2.8 1.0 


Coma eennerereweemeseeeoneoreee 


.30 cal. ball (AP)..........ccccecccesececenees 


50 cal. ball (AP).............ccceccecceeees ; | 
57-mm recoilless rifle............ccceceeees : 2.5 
82-mm recoilless rifle..............cccceeee : 6.3 
90-mm recoilless rifle.............ccseeeees : 9.8 
107-mm recoilless rifle 11.3 
BO-MM MOFtar......ceceecrecccccccccccees : 5 


BY-M MOFtAL...... cc ccc cece ccc e etc eceees : 6 
T20-mMM = Mortar........cccceccecesccccececes 8 
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NOTE: 
WALL TIMBERS ARE 15cm x 15¢em 


15cm (APPROX) 
OVER HANG 


INTERIOR VIEW 


CAMOUFLAGE LAYER 
BURSTER LAYER 
UNCOMPACTED SOIL LAYER 


oe 


160cm (APPROX) 


Figure 4—1 1 — Continued. 


Digitized by Google 


65cm 


ROOF OUTLINE:SEE DETAIL ‘'A”’ 
PLAN VIEW 


Figure 4—11 — Continued. 
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5em OF CAMOUFLAGE 
30cm OF 15cm TO 18cm ROCK ,DUST-PROOF LAYER 
WATER-PROOF LAYER 30cm OF UNCOMPACTED SOIL 
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SECTION A-A 


Figure 4—11 — Continued. 
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(2) FRAMING DETAILS 
Figure 4-13. Sectional Shelter. 
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G) FRAMING DETAILS 
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(4) SHEATHING DETAILS 


13 — Continued. 


Figure 4— 
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CUSHION & BURS 
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LAMINATED ROOF CONSTRUCTION 


Heavy overhead cover. 


Figure 4-15. 
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Table 4-7. Material and Labor Requirements for 300-Meter Sections of Various Barbed Wire 


Entanglements ; y 
ri 


Kgs of mate- | Manhours 

rials per lin | to erect 

Staples |m of entan- | 300 m of 
glement? | entangle- 


Pickets Barbed wire 


Type of entanglement concer- 


ment? 

Double-apron, 4- 

and 2-pace...........65. 5 14-15[19] 59 
Double-apron, 6- 

and 3-pace...........06. 5 13-15[18] 49 
High wire (less guy 

WIPES) icanarckodaca.ceasenins 5 17-19[24] 79 
Low wire, 4- and 

22BOCE. axiccets Gasdcenvaues 511[15] 49 
4-strand fence.............5: 5 5-6[7] 20 
Double expedient ; 

CONCEFTING.............0065 40 
Triple expedient 

CONCERTINA. ........0. ee eeee 99 
Triple standard 

CONCYNLFTING........... cee ees 30 


‘ Lower numoer of reels applies when screw pickets are used; higher number when U-shaped pickets are used. Add difference be- 
tween the two to the higher number when wood pickets are used. 

2 Average weight when any issve metal pickets are used. 

3 Manhours are based on the use of screw pickets. With the exception of the triple-standard concertinas, add 20 percent to the man- 
hours when driven pickets are used. With experienced troops, reduce manhours by one-third. Increase manhours by 50 percent for 
night work. 

4 Based on concertinas being made up in reor areas and ready for issue. One expedient concertina opens to 6-meter length, as com- 
pared with 15 meters for ao standard concertina; it requires 92 meters of standard barbed wire, also small quantities of No. 16 smooth 
wire for ties. 

5 Number of 300 m, 14.5 kg barbed tape carrying cases required if barbed tape is used in place of barbed wire. 

® Kgs of materials required per linear meter of entanglement if barbed tape is used in place of barbed wire and barbed tape con- 
certina is used in place of standard barbed wire concertina. 


127 


"Sali a4IM paqing ‘gi—p ainBiy 


3th 190d 311 NOUV 


SIL 3A3-3LVIOSNUSLNI 311 3A3-d0L 


"'BL-y a4nBy aasg 
SJIL JWIM GIGIVE “ZL-y 


8Zl 


621 
‘adoy jaais paqsog §=61-—p asnbiy 


RAS LST RIES 


Se 


J) 
— 
60 
eo) 
© 
~ 


RS YRS ic TO 


bess t 


SSI HIE Seite: 


Sys JO} OUNJ@DUOD PUD a1IM Paqsng PpsopuUnIs SO JO2UUDW BWOS dUy U! 
Pasn aq UuDD DOUIWaDU0D adDy paqsng puDd (61-y ‘BYy) edoy jaeis paqsog 


3dV1 1331S aaguvd Ci-v 


‘aquay uosdD ajqnog ‘oz—p asnbl4 


M3ZIA DYLIWOS! 


‘3UIM ONILIZYNS 30 Y30NO 
S31LVOION! (913 &-€-2-! 


°GN3931 


AW3N3 


"jO2ND04d you si Ajyjonsn 
ado, jaajs paqiung ayy jo Aiaaoday ‘saduay Buyasnsysuo> uaym ado} 
Sys OF ISIMy DO DdW Of pasn s! sasUadsip joIDads  “ado4 jaa1s paqung 
UJIM PasN 210 Sali PsDPUDIS ‘sjuaWa|HuojUa asIM PaqsDg 4O UOHINISUOD 


ofl 


lel 


"asim diay Ajpuany ‘auim yam (2) 
‘uosdo Ajpuadiy ‘asim YUsAa]a PUD Yay (9) 
‘jouoboip Ajpuaiy ‘asm ysuin (SG) 
"(dn woyog wos |jOssU!) BdUdy 4ayUad ‘YYBIa ‘YsUaAas ‘UAXIS ‘YY (¥) 
‘uoudn Awaua ‘asim YyNoy pud p4iuy (€) 
‘(punos6 yo wd OQ —S) asim disy Awaua ‘asim puoras (Z) 
youoBoip Awaua ‘asim 4ssly (|) 
"OJIM |JO4SUl OF SMAI UDW p—Z OjU! PapIAIP 

a10 UayW ‘aJIM JO UOHJO/JOJsu; PUD 4jnoAD]—UO!I}DIadG PUodeS ‘q 
"SyaxDId [JO S]jO¥sU! MAID Pslyy (€) 
"SJQxDId OUS 4NO SAD] MAID PUOdaS (7) 
"syayaId Guo) no SAD] Madd 48414 (1) 

(SMAI £) SBI! JO UONO]JOsu; PUD 4noAD] — UOHOJadO 484! °O 


S3DN3d NOYdV FIGNOG YOs 3YNGIDONd NOLWINALSNOD ‘9I-/ 


*syaydid Buoy sso} puo ssa aus 
wiosy S900d xIs ‘aDUa4 YO SpUa UO P|adN/d Os|D |i syayDId JOYIUY (£) 
*$yayDI1d 
4ajua> ayy UBEeMjaq a20ds ays jo julodpIW ays ayisoddo pub sjax2Id 
Jajua> JO Ul] BYE WOs SB8I0d daly) PAaDOjd a0 syaydId JOYDUY (Z) 
‘yodp sacod xis as0 syaydid Buoy] ({) 
*syayoId yo Buisods ‘q 
“(Awaua ayy 2904 NOA Sd) 49] 04 YH Wood $9as3 “OD 


3DN34d NOUdY 318NOG 3DVd 33YHL GNV XIS Si-¥ 


07—v aunBy aag °> 
"syay2Id Buoy) ys0} puo 4saly Byy Woody 
sarod 4snoj ‘aduay yO spua uo parnjid OS|D a10 syaxdId JOYDUY (€) 
*sgaxoId 
sajua> ayy UBaMjaq vI0dsS ays jo yulodpiW aUs ayisoddo pun syaxrId 
sajuar JO aul; ayy Woy S92D0d OMy padNid alo syaxdId JOY UY (Z) 
‘yodno sacnd snoy aso s4a4D!1d Guo] ({) 
 *syayoid yo Bursodg ‘gq 
‘(Awaua ayy 2204 NOA sod) 4a} OF 4461s Woy 42919 “0 


JONI NOUV 31GNOG JDVd OML GNV INO ‘VI-/ 


(ZZ-v By) Bururol yo poysaw (q) 
"SJ9xDId 4BAO SOUIWaDUOD dog (0) 
"B4IM |OJUOZIIOY PUD DUlIIUOD MOJ JUOIY |}O¥SUY (1) 
‘(JQUUOSIAg J/\7¥) UO!4ODJadO Puoras ‘q 
"S91pOSIDYs 49xDId YUNOY AsaAB BDUDWUOJJad aWOS joaday (p) 
‘sajpubYy UO adD/d PUD duIM Bulpuiq aAoway (9) 
‘apis Ajpuaisy uo yaxDId Pslys yO 40941 OF SCOUNNIaDUOD OM] (q) 
‘apis Awiaua uo 4axDId psiys JO yuosy Ul DUWJBDUOD BUG (dD) 
"SOUIIBIUOD 4NO SAD) MasD PsiuL (€) 
"SJOHDI |jO SyjOySul MAID PUODaS (Z) 
"SpaxDId [JO 4NO SAD} Mad 48414 ([) 
‘(SMAI €) UONODIadO IssIy ‘DO 


VNLILYJDNOD GIVANVLS Jidi¥l — JUNGIDOUd NOILINALSNOD “81-¥ 


"souijtsaquo> Buljjoisuy “1 Z7—p asnBiy 


WA “WLNOZINOH ZIM IWLNOZINOH ONY 3M¥IM IWLNOZIMOH ONY 
wvaN OL NOVE OW MOU HOVE TIVISN! MOU LNOUS TIVISNI 


‘spoujow 
UOHINIGSUOD Ul BIUaJAYIP OU S! B4aYyJ “OUWIBIUOD addy paqung Jo OUIWIa> 
“U0 BJIM PaqsNg JaYyse 4O PajoNssuod |a10 sadUa} OUNWJaDU0> ‘p 
"L7—p aanBy vag ‘5 
“MO Auiaud WO} JBSYO SI MOI yayDId Ajpuaiy (Pp) 
"UOdD (W 6'0) 492} € B40 SyaxDId yo smou Ajpualay puD Awaug (¢) 
“syax21d Guo; yo pua wo1j sad0d omy padnid ai0 syaxDId soYysUY (Z) 
‘yodo sad0d aay a10 syay9!1d Buoy (|) 
*SMO}JOJ SO S¥axDId BDOdS ‘Gg 
*(Ausaua ays 8203 NOA so) 4a} 04 yyYBIs Woody 49973 ‘OD 


VNILJJONOD GYIVGNVILS Fidldl “Zi-v 
ZEl 


cel 


"L—V 91qQ04 Ul Palsy SsUNOWD aus UI PapNyduU! 
yOu SI jOUa;OW siys asnodeq Buyowysa uaym Ajajoiodas pappo aq 
Pinoys Aauy ‘pasn aio sauim AnB 4) ‘dn yas ain sjoasajul ad0d-p 04 -Z 40 
sjaxD1d UapOO/M ‘addDISpun] ays YIM Ul SpUa|q a;>04Sqo UD YdNS ‘AjUNOD 
WJ} Ul ‘a2Uay UOIdD-a/qnOp DO j4O UONDAS JajUa> PUDIS-INOY BYL S! SIYL 


3DN3d JWLVD GNVULS-YNOI “02-7 


‘yidap ul pasn aq 
PjNos 41 ‘syjNS|s 4Saq JOY “JaJOM MOOS JO SsOsH 4j04 Ul UappIY AjisD~a SI 
ajD04SqO siyy ‘puNnosB ayy of Mo; Bulag ‘punos6 ayy oO} 4asoj> yonw Bulag 
S24IM |OUOBDIP pud UOJdD ]]0 U! S4¥INSBs YDIYM ‘pasN jOU a1D SauIM / PUD 
'9‘S ‘ON SUL ‘ausayuaD ayy UI Pasn a’D syaxDId Budo; yo poaysu! syax!Id 
winipaw yous ydaoxe ‘anuay uoldo ajqnop ad0d-Z pud -py O ay} SI SIU) 


JDN3d FIM MOT “61-9 


"BJIM JOJUOZIOY 1091 Sys Of YIO1 PUD OUIIaDUOD MO do} |jOISU] (€) 
"241M |[DJUOZIOY PUD OUIJIIDUOD MOd Ja WyOISU| (Z) 

‘yayoid Buiusol uo Oulysadu0> pjo jo doy “¢ 

‘yaxo1d Buiuiol uo OUZaDUOD Mau jo doy pud WOYog °Z 

‘yax2Id Buiuiol uo Ouljadu0d pjo jo woyog *| 


‘souljiaquo> Buiuiof ‘zZZ—p asnBbiy 


‘uoljisod ul paxly Ajasndas aq ysnw 4 “YybIY 
suajaw Z| puo Guo; suajaw Gy snogo S! af ‘asIM paqiung yw Buns 
Qwo1 jOJaW JO UBPOOM alqoyod oD si (EZ—p “BY) 1Sa4 ajruy BY) “q 

‘pasn pun pauado aso 

Aays asaym ayis 04 sjosids ayy Ass0> uays ‘syulod JaUONbD ayy yO Ht a 

‘SWIDA, BYJ WOJ} BIIM BAOWAY "OJ OF WOOK WOs} WAY PUNDID 941M 4O 

suajaw CZ Pulp “Suasaw G°Q Aq sajaw | PuOWDIP 0 W4oy 04 puNnosB aus 

Oju! sysod sayaw-| sno} Burauip Aq way asodaig ‘syuamajGunjua a11M 
uaamyaq puDd ul saz0ds uado jl} 0} PasN a1 a4IM |SOO}] 40 SjD4Idg “Oo 

“MO}9G PasS!] G10 S2ajIDISGO asIm-paqing ajqood sayiC ~pPerocw 

Ajjpoas aso Aays asnoraq AsoBayo> siys Ul 340 SOUIaDUOD PJOPUOLS 


SFIOVLSGO JMIM-GIGUVa IWVLUOd “72-7 


‘padoyjaaap Aj!poes 
aq Anw SUOYOIDA JaUIO ‘S4aq aj]Guls UDY) YDDaIq Of AINIIYIP e10W 
S3j20jSGO WO} Of SpUuNg Ul PaUIqwiod aq ADW aruda} 40 sadAy Aunw 


SONV@ NOILVNIGWOD “LZ-9 


"JBPJO U! SAJIM 4XBU BUF |]OJSU! SWUIDd} 
Bulpaaccns pund ‘asIM WOO ayy S|jOjsUl WDd>J 4YS4ly BY] “SB Ys BxYOUW 
USW aU UdUs ‘SIBJ9W CO OF OG 40} PA]JOsUN Si asim ays ‘SWIDd4 UDLU-OMY U| 
‘asim aus Udyy6y PUD Say ayOW OMY PUD ‘j9as ayy ADD UdW OMY ‘SUIDAY 
UOLW- INO} Ul “SAIIM JO4SUl Of PazZiuObso a10 Ua INO} JO OM) 4O SUDA) ASO] 
‘a Ua} Sys OF SAAOW BY ‘UOIWOI|O 4S4ly BYI SB4J9jdWOD UDW Yd0a SY °D 
‘syayoid auy sypoysut dnos6 puodas ayy papeadu 41 ‘SAN6 soy syaxDId soYysUD 
Buipnjout ‘4ay4!d soyduD UD YIM UOIDAS BY Spud PUD suiBbaq 4) “SjOAa4u! 
sajau-E 4O SyayxDId Huo; no SAD; dnosb ysuy ayy “sdnos6 jonba Ajayouw 
-ixouddo omy Oyu! papiaip si Ayiod Burysom ays uoiosado ysaly ays Ul “G 
‘uaw /| Oy dn asn 
'SUOIIDAS JBJBW-OOE UO ‘@DUa} S!IYs JO SUOID|S YOYs UO UAW 4YyHIa asf) “OD 


vel 


: 
) 


Sel 


HOYS PUD a4IM ay; yo Yod 404 
Syoddns so SEYSNG ASF] ‘aIqQISSOd 41 Qn4ds 


Ut 40 4YBI9HY “suayaw ¢ oO ¢,- 


d ‘S4919W 6 40 Udap WnwiuIW oO uly ash 
1U2WjD92U02 asa4yM pasn si 


S]OAIB4U! JOjNBads yo $$943!d 320) 
‘(vZ—y BY) papaau si: 


‘aquay uosdD afjSasy “SZ7—p asnbiy 
M3IA NV 1d M3IA 3301S M3IA ON3 


3Y¥IM NOISN3L 


AW3N3 


‘apis Awaua ayy uo SasiM Als05 Of S|DAJO4U! JBJaW-9 OF -G 40 
pasods sadaid-ssos> pauljsui soy (¢Z—p ‘BYy) a2uay uodo aysas ay) “a 


-yooyaj6uony, = ‘p7—p asnbig 


jn 


¥y w bers 4, fa 
‘6, ; 
z¥i- S30V 


‘ 
Aw 444 


9El 


4-23. EXPEDIENT OBSTACLES 
See figures 4—26 through 4-33. 


137 


138 


Figure 4-27. Punji jungle trap. 
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DIMENSIONS 


SPACING: IRREGULAR WIDTH: 3.5 TO 6.5 FEET BETWEEN POSTS. 


2.5TO 4.0 FEET ABOVE GROUND AND APPROXIMATELY 


5 FEET BELOW GROUND. 


HEIGHT: 


MINIMUM DENSITY: 200 POSTS PER 100 METERS OF FRONT. 


DIAMETER OF LOGS: 16 INCHES 


Figure 4-30. Post obstacles. 
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Figure 4-32. Abatis used as roadblock. 
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Table 5-3. Types of Crossings 


Caution 


Risk 


Standard Bridges: As Bridge No stopping, acceleration, 
published centerline braking. 

Nonstandard Bridges: 
1.25 X normal 


1-way class 


150 feet 
1 vehicle on 3 mph Bridge No stopping, acceleration, 
bridge ata centerline braking. Inspection by 
time Engineer Off. ofter 
each vehicle. 


Standard Bridges: As 
published 

Nonstandord Bridges: 

No crossing 
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Table 6-4. Organization of Anchorage Work Crew for Bridge 300 Feet Long or Longer 
Remarks 
7’ hole in soft loamy 


soil. 


Crew task. 


Adjusting cable to tower 
and deadman. 


one eee eee 


Transport cable to 


shore. 


7’ hole in soft loamy 
soil. 


Crew task. 


Attach bridle lines to cable... | 10 min per 2 5 min per 
line line 
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Table 6-5. Reconnaissance and Assault Boat Data 


3 men in current speeds 


Three-man Canvas w/5 compart- 
reconnais- ments; issued with 
sance boat towline and 3 pad- 


dles; total weight 
30 Ibs. 


Assault 
crossing 


Plastic assault 


Plastic, hand paddled, 
weight 300 pounds, 
length 16'5”, 
width 5'4” 


Assault 
crossing. 


Assault Boat 
pneumatic 


Neoprene coated 
nylon, pneumgatic; 
weight 250 lbs; 
length 17 feet, 
wieth 5'8” 


up to 4 fps. 


12 infantrymen w/full 
equipment or equiv- 
alent in current 
speeds up to 4 fps. 


12 fully equipped 
infantrymen, and a 
crew of three engi- 
neer soldiers. 


Remarks 


Boat is breath-inflated or hand 


pumped; easily carried by 


one man when deflated and 


packed in cose. 


Normal crew, three engineers; 
maximum capacity w/no 
current is 3300 pounds; can 
be propelled by one 25-hp 
outboard motor at speed of 
12 fps w/o a load 
reduction. 


18 in Div. Engr. Bn. con be 


paddled or powered by a 
25-hp motor at 12 fps in 
current at 6.4 fps. 70 ot 


Corps/Army Float Bridge Co. 
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Table 6-7. Aluminum Footbridge Data 


Suggested working party 


| owt [co 


Bridge set Basis of issue 


Normal Assembly: One set to each engineer | Near-shore anchor cable.......... 6 
472 ft 6 in float bridge company. Far-shore anchor cable............ 7 
Light vehicle bridge: Vehicles required for Bridle line............ cc ceeeeeee eee 2 
100 ft transportation of Guy Nih@uiictdesientnl scoeuesiagen ) 
Expedient rafts: 3 bridge set: Shore assembly...............cee00s 6 
Major items: Two, 24-ton 6 x 6 Assembly carrying............0200+ 6 
Ponton 42 cargo trucks with River assembly...............00eeee 4 
Treadways 42 23-ton pole-type Handrail........... ccc cccesc esc eeeees 3 


trailers or 3, 24-ton 
cargo trucks. 


Plus 2 EM per 100 ft of bridge - 
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Table 6-12. (LTR) Capacities 


Stream velocities in feet per second for 
specified crossing 


Overall 
length 
of raft Normal crossing Risk crossing 


PePPePrrr 


Note. When operating without articulators, the raft classification is raised by 4. 


Number of 
pontons of 
floats 


Type of raft 


4 Pontons 
3 Bays 


nN 
© Light tactical raft with 
articulators 


5 Pontons 
5 Bays 


6 Pontons 
4 Bays 
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Table 6—15. Construction and Transportation Data of M4 


Standard B stock Suggested working party 


basis of issue 


ee OD 


Near-shore abutment....... 


Bridge set 


Floating bridge: Vehicles required for 


6-8 ft 4 in transportation of Ponton outfitting 36 
bridge set: (2 crews). 

Ponton delivery 10 
(2 crews). 

Fixed bridges: Anchorage..........seseceseee 12 
2-23 ft 24-ton cargo truck. Balk carrying...........0s0e08 88 
2-30 ft 24-ton cargo truck. Balk laying.........ccceeeeeee 8 
2-38 ft 24-ton truck, bolster. Far-shore abutment......... 16 
2-45 ft 24-ton bolster trailer. Pin checking............000005 3 

2}-ton pole type trailer. 

Rafts: 5-ton dump truck. = | ___ Total.................. 181 
4—4 ponton Transported by organic 
4-6 ponton vehicles of the using unit. 


4-7 ponton 
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Table 6-23. Classes of Aluminum Deck Balk Fixed Spans 


Capacity for specified span length (ft) and ratio of deck/roadway widths 
Type of 
crossing 


* 
norma | '20 
120 } 
CAUTION Vis 


120% a By 4 1 pd 
nsx [9% [Ke | he | | 


1. Deck Width (NUmber of Balk). 
*Limited by Roadway Width. 


22 
a Roadway Width (Number of Balk). 
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Figure 7—2. Timber trestle bent. 


Figure 7—3. Timber trestle pier. 
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Figure 7-6. Dead load nomograph. 


Figure 7-7. Dead load moment and shear. 
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Figure 7—8. Stringer spacing graph. 
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Figure 7-10. Moment graph. 


(9) Obtain maximum allowable sheor per stringer (v) from table 


7-2. (See figure 7—5 for concrete T-beam section.) 


(10) Knowing woz from step 3 and the span length, determine dead 


load shear per stringer (vp_) from figure 7—7. 


(11) Knowing the maximum allowable shear per stringer (v) from 


step 9 and the dead load shear per stringer (vp) from step 10, calculate 


the allowable live load shear per stringer (vit) from: vit 


Vv = VDL. 


(12) Determine the live load shear per lane (Viz) by entering 


figure 7—11 with viz and either N; or No as determined in step 6. 


213 


‘(11A) aun] sad soays poo; aaiy “1 {-~ asnbi4 


oz 
(' ny £ — THA 
oN 7 
Oe v 
S 
F 947 f 
Ov - é 5 , 
g a e 
ne a. rey : ; ; 
: 5 ise ta & 
09 2 a 3 4 : 
02 HY 
08 J oc -§ ¢ its 
oa: ow 34 F = 
oot oat ves ae a 
5 
x. wo 
3 PAF 
08 
001 
00z 


"Us9A0B ||IM pauloygo 

SUONDIIJISSO]D OM) BUI JO BMO] BY] “JOSYS JOY E{ days ul pun juaWwOW 
Builpuaq 10} g days ul pauinjqo suoyOdYyIssOj> |aUuy asIDdWOZ (P|) 

‘ysHua; uods painsoaw ayy puo 

ZL days ul pauinyqo TTA s0y ANJOA Uy UM (Z71—Z “HIy) YdosH snays ayy 
Bureajua Aq s0ays uO pasng UudHOdYIssoO;/> aBpug aus suiuajag (£1) 


LAe4 


(15) Check the width and clearance restrictions (tables 5-1 and 
5-2) and downgrade the two-way class or post a width restriction 


for one-way class. 


sign 


(16) Check decking chart (fig. 7-13) based on deck thickness and 
stringer spacing. Downgrade the classification if the deck thickness 


controls. 


(17) Check lateral bracing. Lateral braces are required as indicated 


in table 7-2. 


If necessary add bracing as required before posting 


ation. 
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Shear graph. 


Figure 7-12. 
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Figure 7-13. Decking chart. 


c. Example (1), Classification of Timber Stringer Bridge. Classify a 


two-lane timber stringer bridge having no overhead obstructions; span 


; no lateral braces. 
determine above information. 


timber decking 5 inches thick; 
ield measurements to. 


20 feet, 10 stringers, each 10” X 18” actual dimensions; roadway width 
(1) Make fi 


(Wr) 24 feet; 
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Figure 7-15. 
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Table 7-8. Organization of Assembly Crews 


NO. OF NCOs AND EM 


Type ef bridge 


Doubl Deuble- | Triple- |Double- Double- | Triple- 
single double | double | triple triple | triple 


Construction by manpower enly Using | crane* 


Truck driver .... 
Crane operator 


Bracing frome... . 
Chord bolt ..... 
Tleplate. .... 
Overhead supp’t. . . 
DECKING ...... 
Stringer ......, 
Chess ond ribond . . 
Total 
*Normally, a crane is not used for single- or double-story assembly. 


Table 7-9. Types of Grillage Needed! 


Con- Safe soil 
struc- pressure 170’ 210’ 
ba a per 


0.5 4 | 4 
1.0 1 1 
SS 2.0 1 1 
2.5 (2) 
3.5 (2) 
0.5 Y, 8 | 5, i 8] 5, 1 81 5,7,8 | 5,7,8 | 5,7,8 | 5,7,8] 57,8 
1.0 5; , 8 I H 8 4 | 4 4 4 4 
DS 2.0 l ] 1 l 1 
2.5 i ] 1 1 ] l 
3.5 l 2) (2) } 1 l 1 l 
0.5 78 | 57,8 | 5,7,8 [57,81 7 78 | 57,8 
1.0 518 618 4 4 4 4 4 4 4 
TS 20 4; 3/1 l 1 l 2 l ] 
2.5 3 l l ] 1 l l l 1 
3.5 1 l 1 d l l l l ] 
0.5 7 7 7 7 7 
1.0 78 | 6,7,8 | 6,7 45,78) 4,7,8 | 4 
DD 20 4 4 3 2 
2.5 3 1 l l 
3.5 ] 1 l l 
0.5 7 7 ] 7 ] 7 7 7 
1.0 78 | 78 | 78] 78 | 78 | 78 | 78 | 78 | 78 
1 20 47,8 |4,5,7,814,5,7| 4,7,8 | 4,7,8 | 4.7.8 | 4,78 | 4,78 | 4,78 
2.5 4,5,7,8 2 
3.5 1 1 1 2 2 2 2 2 2 
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Table 7-9. Types of Grillage Needed '— Continued 


Con- Safe soil 
struc- pressure 
tion (tons per 
sq. ft.) 


7 
478 | 4,78] 47,8 
8) 4,5,7,814,5,7,8 
2 2 


WMHS | WHNHo 
M~Anaod wm mmoaou 


1 See figures 7-30 and 7-31. 
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MATERIAL 


27 PCS 6x6" x 4'-6" 


9 PCS 3” x6" x 4'-6" 


Figure 7-30 — Continued. 


TYPE 3 


MATERIAL 


20 PCS 6x6" x 4'-6” 


“ 
a 
= 
J 
oz 
Z 
st 
4 
& 
“ 


Figure 7—30— Continued. 
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10-0” 


PLAIN RAMPS 

MATERIAL: 

47 PCS 6”x 6x 4'-6” 
4 PLAIN RAMPS 


Figure 7-30 — Continued. 


PLAIN RAMPS 


MATERIAL the 
3 PLAIN RAMPS <4 


28 CHESS 


Figure 7—30— Continued. 
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Figure 7-31 — Continued. 
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PLAIN RAMP 


15 PCS 8” x 8” x 15’-0” 
3 PLAIN RAMPS 


MATERIAL 
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TYPE 8 


Figure 7-31 — Continued. 
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Table 7-10. Bridge Launching Construction 


Distance of links | Required distence | Bridge We. of bays in nose Required dstenco 
from tip of nose | behind recking | behind rocking 
ft. rollers, ft. rollers, fr. 


4 


10 
20 
2 
30 
30 


*Spans launched incomplete. 
TE stimoted. 


LAUNCHING TT BRIDGES 1. Launch until near-bank rocking rollers are under last TT bay of initial construction. 2. Add up to six boys TT boys 
ta tail of initial construction. This completes all but 210-foot span. 3. Continue launching until neor-bonk rocking rollers ore under last TT bay 
added in step 2. 4. Add remainder of TT bays to complete bridge (210-foot span only). 5. Add five boys DS nose-type construction to tail of bridge. 
6. Lounch forword until first three DT bridge boys are boyond for-bank rollers. 7. Complete first three bridge bays by converting to TT ond adding 
transoms. 8. Pull bridge back to final position, remove DS tail, add decking where needed, ond jack down. 
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7-9. CLASSIFICATION 


Table 7-16 provides classification data for the panel bridge. 
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of Crossing 


Table 7-16. Dual Classification by Type of Construction and Type 


Caution, R= Risk. 


Lower figure represents tracked load class. Example: 46/51 
4. Bridges which have a normal rating over class 70 must be constructed with double 


Normal, C 
*2. Limited by Roadway Width. 


3. Upper figure represents wheel load class. 


Notes. 1. N 


transoms. 
5. Single classification is designated below class 30. 
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Figure 7-45. Expedient wooden bridges. 


Figure 7—45—Continued. 
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Figure 8-2. Form for a concre 
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Figure 8-4. Maximum concrete pressure graph. 
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Figure 8-6. Maximum wale spacing graph. 
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Table 8-3. Column Yoke Spacing . 
(based on use of 2 X 4’s and 1-inch sheathing) 
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Letter 
Symbol 


(1) 


GW 


GP 


GM 


GC 


1 Clayey grovels, gravel- 


Table 9-2. Choracteristics of soils 


Value as a Subgrade Beneath Freedom of Dry Surface 
Landing Mat or as an From Dust 
Unsurfaced Area 


Name 
Loose 
Surface 
(2) (6) 
Well-graded gravels or grovel- Excellent to Excellent to 
sand mixtures, little or no good good 
fines. 
Poorly graded gravels or gravel- | Very good Excellent to Excellent to 
sand mixtures, little or no good good 
__ fines. : ee be aa 


Excellent Very good Good to Fair 


Silty gravels, gravel-sand-silt 
Mixtures. «§«-_— | nc ct ccc cence ce feces even e eevee tenner rede ersneeeseceesscnsendacceeetas ee seneacens 
Excellent Good Good to Fair 


Good Good to Fair 
sand, clay mixtures. 


Pertinent to Roads 


Compressibility 
and 
Expansion 


(7) 


Almost none 


Almost none 


Very slight 


Coe eee ee meres eenenesesenes 


and Airfields 


cally im- 
pervious 


Drainage Compaction Dry Unit Airfield 
Characteristics Equipment Weight Index 
#/cu ft 
(11) 
Crawler-type tractor, rubber-tired roller, steel- 15+ 
wheeled roller. 
Crawler-type tractor, rubber-tired roller, steel- | 110-140 | 15+ 
wheeled roller. 

Fair to poor Rubber-tired roller, sheepsfoot roller; close | 125-145 |15+ 

control of moisture. 

POOR TO DIGCH: lisivciicisata day cen tinssitiieediavdunens deere tw eeataevedea ander ornauaeaiens 
cally im- Rubber-tired roller, sheepsfoot roller. 115-135 | 15+ 
pervious 

Poor to practi- Rubber-tired roller, sheepsfoot roller. 130-145 [15+ 
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316 


a 


Table 9-2. Characteristics of soils: 


Value as a Subgrade Beneath Freedom of Dry Surface 
nee Landing Mat or as an From Dust 
erte Unsurfaced Area 
Symbol Name 


Firm Loose 
Surface Surface 
(1) (2) (5) (6) 
SW Well-graded sands or gravelly Very good | "Very good Good Good to Fair 
sands, little or no fines. 
SP Poorly graded sands or gravelly Good Very good Good Foir 
sands, little or no fines. 


Fair to Poor 


Very good 


Silty sands, sand-silt 
MINTULES, © «= ——CiCi(é(é(‘é#C Wg edsahe'G5 “Sassoon: ww save: G-G'e Javon tw swlorbnc le! wn. 0 "n! 8 :O:o' wn i\'n Poce'e, gnu veaC ove. fos at's h.ig'sl'd 0s 7L acc lice lave Oso. Gide ace "olevecbie'e odacs 
Very good Fair to Poor 


™ Lr ae _ 
ML Inorganic silts and very fine Good Very Poor Fair to Poor Poor 
sands, rock flour, silty or 
clayey fine sands or clayey 
silts with slight plasticity. 


SM 


Sc Clayey sands, sand-clay 


mixtures. 


Pertinent to Roods and Airfields — Continued 


Compressibility Drainage Compaction Airfield 
and Characteristics Equipment Index 
Expansion 


(7) (11) 


(8) 
Almost none nv Crawler-type tractor, rubber-tired roller. 110-130 | 15+ 
Almost none Crawler-type tractor, rubber-tired roller. — 10—15 


Very slight Fair to poor Rubber-tired roller, sheepsfoot roller; close | 120-135 | 13—15 
control of moisture. 
eo UW si needs esas acades Poor to practi- SE Acaregislse Ses malg a ewe wide ae wale Fvibiwad a wie Une aL GAG HAW Bladied Raed aa Lae ee eed eu abe W nl aGaGacaals daaweng 
Slight to medium cally im- Rubber-tired roller, sheepsfoot roller. 100-130 | 10—15 
pervious 
Slight to medium Poor to practi- Rubber-tired roller, sheepsfoot roller. P= 15 


cally im- 


100-135 
pervious 
Slight to medium Fair to poor Rubber-tired roller, sheepsfoot roller; close 90-130 | 13 or less 
control of moisture. 
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Table 9-2. Choracteristics of soils 


Value as a Subgrade Beneath Freedom of Dry Surface 


Letter Landing Mat or as an From Dust 
Symbol Unsurfaced Area 
Wet Dry Firm Loose 
Surface Surface 
” 3) (4) (5) (6) 
CL Inorganic clays of low to 


medium plasticity, gravelly 
clays; sandy, silty, and lean 


Good Fair to Poor Poor 
clays. 


OL Organic silts and organic silt- Good Very Poor Foir to Poor Poor 
. clays of low plasticity. 


Inorganic silts, micaceous or Poor 


diatomaceous fine sandy or 
silty soils, elastic silts. 


CH Inorganic clays of high plasticity, | Good Good to Fair Poor 
fat clays. , 

OH Organic clays of medium to Good Very Poor Good to Fair Poor 
high plasticity, organic silts. 

Pt Peat and other highly organic Extremely Poor Poor 
soils. 


Pertinent to Roads and Airfields — Continued 


Compressibility 
and 
Expansion 


(7) 


Medium 


Medium to high 


High 


High 


High 


Very high 


Drainage Compaction Dry Unit Airfield 
Characteristics Equipment Weight Index 
#i/cu ft 


(8) (10) (11 


Practically im- 90-130 | 13 or less 


pervious 


a | Rubber-tired roller, sheepsfoot roller. 90-105 | 7 or less 


Fair to Poor Sheepsfoot roller, rubber-tired roller. 80-105 | 10 or less 


Practically im- Sheepsfoot roller, rubber-tired roller. 90-115 | 13 or less 
pervious 


Rubber-tired roller, sheepsfoot roller. 


Practically im- Sheepsfoot roller, rubber-tired roller. 80-110 | 7 or less 
pervious 


Fair to poor Compaction not practical, § «J nace eee | cee eee eee 
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Nomograph for solution of Manning equation. 


Figure 9-8. 
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END OF CULVERT 


END ELEVATION 


NOTE: CULVERTS 60° TO 72” IN DIAMETER 
SHALL BE ELONGATED 2” ALONG THE VERTICAL 
AXIS DIMENSION. CULVERTS 64” IN DIAMETER 
SHALL BE ELONGATED 2'4”. 


Figure 9-16. Strutting diagram showing end and 
views — corrugated culvert pipe. 
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PLAN OF UPPER SILLS 
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Figure 9-18. Plank headwall. 
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Figure 9-28. 
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Field identification of unknown bituminous materials. 
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Table 10-2. Basic Airfield Expedient Surfacing Requirements 


Runway, Taxiway, and Apron Surfacing Overrun Area and Shoulder Surfacing 
Requirements for Airfield Index of Requirements for Airfield Index of 


15 or ||[Minimum 15 or 
10-12] 12-15|Greater}| Airfield 5-6 8-10 | 10-12/12-15/Greater 
Index 


Airfield Type 


Minimum 
Airfield 
Index 


Bottle crea: 
Light lift............. U U U U U U U 
Medium lift U U U U U U U 
Forward area: 
LIGISON: « ottkntasadiic U U U U U U U U U 
Surveillance.. L U U U U U U U U 
Ch Ff: s veeddacevs U U U U U U U U U 
Medium............. L U U U U U U. U U 
Support area: 
CICHEONV s stni sce anpes as U U U U U U U U U 
Surveillance L U U U U U U U U 
Light lift............. U U U U U U U U U 
Medium lift M L U U U L U U U 
Heowy lift........... M M L L U L L U U 
TECHGON: aac chcvaces Bs east atenoe M M L L L L L L U 
Reor area: 
PLINY. «..ccecesccaas: L L U U U U U U 
Medium lift M M L L U L U U 
Heowy lift........... | M M L L L L U 
TOE aectdncs ces: M M M L L L L U 


Note. U= unsurfaced soil with or without membrane, M= medium duty mat, ond ! = subgrade airfield index must be increased 
to that required for heavy duty mat. L = light duty mat. 
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19,685 | 29,528 | 39,370 | 78,740 | 98,425 | 196,850 
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Figure 12-6. Log deadman. 


TRACK CABLE ANCHOR SLING 


VERTICAL 


STEEL BEAM DEADMAN 


Figure 12-7. Steel beam deadman. 
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Figure 12-15. 
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Hand signals. 
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Figure 14-5. Pipe urinal arrangement. 
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Table 15-4. 


Simple stringers 


Thickness of wearing surface. . 
Thickness of flooring, deck, or 
depth of fill at crown 


Distance, c-to-c, between T-beams, 
stringers, or floor beams 

No. of T-beams or stringers . . . . 

Depth of each T-beom or stringer . . 

Width of each T-beam or stringer 

Thickness of web of I-beoms, WF- 
beams, channels, or rails 

Seg of coble 

No. of each size of cable 

Thickness of arch ring 

Rise of orch 

Diameter of each size of cable . . 

Depth of plote girder . . 

Width of flange plates. . 

Thickness of flange plates 

No. of flange plates. . . 

Depth of flange engle . . 

Width of flange angle . . 

Thickness of flange ongle 

Depth of web plate . 

Thickness of web plate 

Average thickness of flonge 


Note. ‘‘x’’ indicates required dimension. 

1 Capacity is computed by the use of formulos and data in bridge manvels. 
2 Diameter. 

3 Width ef flenge. 


Capacity Dimension Data Required for Each of The Seven Basic Types of Bridges 
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BRIDGE RECONNAISSANCE REPORT 


10 Jun 65° Wf CWthimoen Bhr CE 
Or canines ied ee a FROM: (Name, grede, and unit of officer or NCO making recemnatocane 
ze Ever LI Arr: 52 WO. Aruinson *fAr CE Coh 2/2 Ewan Bn 
mare (Comtry, ecole and choot mamber a name) OATE/T ME GROUP (Of signetwe) 
Viegsnita 25000 Suety SSel /O/S SDF 
ESSaWTiAL er a SE WIPOR MATION 


ADDITIONAL BRICGE IMPORMATION (Ads cohmns cc nocded) 


readwey width, vertical ciearence, bridge 
; : AMicsrame bane 
ia a= Ceassiticanien Be OGE By. PASS ae 
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DA .2-'% 1249 
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Figure 15-7. Bridge reconnaissance report form (front) 
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Bridge reconnaissance report form (back). 


Figure 15-8. 
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Table 17-3. Wire Sizes 
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for 120-Volt Single-Phase Circuits 
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_ Table 17-4. Wire Sizes for 220-Volt Three-Phase Circuits 


Wire size (AWG) 
faeces = Distance one way from supply to load (feet) 
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Pistol Automatic 7 Rd Recoil semi- 
Cal. 45, M1911A) Magazine automatic 


Table 17-22. Characteristics of 


Unloaded *Cyclic (C) or 


weight Type of feed Method of operation maximum (M) 
(approximate rate of fire 
in pounds) (rds per min) 


Hand Grenades 
Fragmentation 
M26A2 Grenade 


Electrical impact fuse 
4-5 second time delay 
fuse 


Controlled electric One Shot 
detonation or uncontrolled 


trip wire operation 


35-42 (M) 


Blow back 


automatic 


30 Rd 
Magazine 


Infantry Weapons 


*Sustained *Maximum *Maximum *Maximum 
rate of fire effective range effective range Remorks 
(rds per min) rate of fire (in meters) (in meters) 


(rds per min) 


The M26A1 and M34 moy be fired 
as rifle grenades with 
projection M1A2 adapter. The 
M26A2 will not be used as a rifle 
grenade with the projection 
adopter. Approximate effective 
bursting radii in meters are: 
M26A1—15, M26A2—15, M34-25. 


Most effective Check FM 23-33 for back-blast 
range is effects. When employed in 
50 meters uncontrolled role Claymore must 
be treated as a mine and its 
location recorded and reported. 
Directional fragmentation — 60° 
sector with radius of 50 meters. 


Used as on-vehicle equipment. 
Replaced by M14 rifle and 


One Shot 


M16A\1 rifles. 
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Weapon 


US Carbine 
Cal. 30, M2 


US Rifle 7.62mm, M14 


US Rifle 7.62mm, M14A1 


Rifle, 5.56mm, M16A1 


US Rifle Cal. 30, M1 


Table 17-22. Characteristics of 


Unloaded 
weight Type of feed Method of operation 
(approximate 
in pounds) 
53 30 Rd 
Magazine Gas operated semi- 
automatic and automatic. 


9.84 20 Rd Gas operated semiauto- 
magazine matic and automatic 


20 Rd Same as for M—-14 rifle 
magazine 
nF Rd Gas operated sqiauto- 


magazine matic and automatic 


*Cyclic (C) or 
maximum (M) 
rate of fire 
(rds per min) 


750-775 (C) 


700-750 (C) 


700-750 (C) 


700-800 


eee 


Infantry Weapons— Continued 


*Sustained *Maximum *Maximum *Maximum 
rate of fire effective range effective range Remarks 
(rds per min) rate of fire (in meters) (in meters) 


(rds per min) 


40-60 40-60 Replaced by M14 rifle. May be 
equipped with sniper-scope 
infrared set No. 1, 20,000 


Volts Lts. 
40 for first two | 60 for first min- 3725 Full automatic capability requires 
minutes (semi- utes (auto-. installation of selector. Sustained 
automatic) matic) rate based on limited tests. Bipod 


is a major item and used in con- 
junction with rifle when used 
as an automatic rifle. 


Same as for Same as for 3725 700 (semi- Essentially same characteristics as 
automatic) M-—14. Major difference lies in 
460 (auto- modified straight line stock 
matic) with pistol grip. 


M-14 rifle M-14 rifle 


45-65 (semi- 20—40 (semi- Installed selector with choice of 
automatic) automatic) semiautomatic or automatic 
150-200 40-60 fire. Bipod issued with the rifle. 
(automatic) (automatic) 


Cs Ee ee ee 


527 


528 


Table 17-22. Characteristics of 


Unloaded *Cyclic (C) or 

Weapon weight Type of feed Method of operation maximum (M) 
(approximate rate of fire 

in pounds) (rds per min) 


US Rifle, Cal. 30M1, with 
rifle grenade launcher, 
M7A3, heat riflle grenade 
M31 amd sight M15 


US Rifle, 7.62mm, Manual Single Shot 4 (M) 
M14 with Rifle 

Grenade Launcher 

M76, Heat Rifle 

Grenade, M31 and 

Sight M15 


Manual single shot 4(M) 


Browning Automatic 20 Rd Gas Operated Automatic 350 (C) Slow 
Rifle Cal. 30 Magazine Rate 
M1918A2 550 (C) Fast 
Rate 
120-150 (M) 
Machinegun Belt Gas Operated Automatic 550 (C) 
7.62mm, M60 Metallic 
Split 
Link 


Infantry Weapons— Continued 


*Sustained *Maximum *Maximum *Maximum 
rate of fire effective range effective range Remarks 
(rds per min) rate of fire (in meters) (in meters) 


(rds per min) 


275 Complete Round weighs approxi- 
mately 14 pounds. 
275 


Grenade Launcher and M15 sight, 
weight approximately 1 Ib. 
Complete round weighs 
approximately 1} Ib. 
- a 


40-60 (2 or 3 2750-3200 Replaced by M14A1 or M16A1 
Round Bursts) rifles. 
120-150 (20 
Round Bursts) 
3725 


Maximum effective range limited by 
gunner’s ability to see and 
adjust on target. 


529 


530 


Weapon 


Machinegun, 
Cal. 50 
HB, M2 


66mm Heat Rocket, 


M72 (Law) 


Portable Flame-Thrower, 
M2A1—7 


Portable Flamethrower, 
ABC, M9-7 


Self-Propelled Flamethrower 
M132A-—1 


Table 17-22. Characteristics of 


Unloaded *Cyclic (C) or 


weight Type of feed Method of operation maximum (M) 
(approximate rate of fire 
in pounds) (rds per min) 


MG — 82 
Tripod —44 


—126 


Belt 
Metallic 
Split 

Link 


Recoil Semi-automatic and 450-500 
Automatic 


Total 


4.7 (Rocket 
and 
Launcher 
Combined) 


424 Fuel Propelled Continuous 
by Gas Under discharge 6—9 
Pressure seconds 


Single shot 
throwaway 


Continuous 
discharge 
5-8 seconds 


Fuel Propelled 
by Gas 
under 
Pressure 


Approximate Fuel Propelled | Electrical Continuous 
21700 by Gas discharge 
Pressure 32 seconds 


Infantry Weapons — Continued 


*Maximum 
effective range 
(in meters) 


*Maximum 
range 
(in meters) 


*Maximum 
effective 

rate of fire 

(rds per min) 


*Sustained 
rate of fire 
(rds per min) 


Remarks 


6800 


725 AA 
Target, 

1825 Ground 
Target 


Launcher is disposable ofter firing 
rocket and is boresighted 
during manufacture. Front sight 
graduated to 325 meters. The 
N72 is issued as ammunition. 


20-30 Unthick- 
ened Fuel 
40-50 Thick- 

ened Fuel 


Contains 44-43 gallons of fuel 
weighing 25 to 29 pounds. To be 
replaced by M9-7 flame- 
thrower. 


Continuous 
discharge 
6-9 seconds 


Continuous 
discharge 
6-9 seconds 


20-30 Unthick- 
ened Fuel; 
40-50 Thick- 
ened Fuel 


Continuous dis- Contains 4 gallons of fuel. 
charge 5-8 


seconds 


Continuous dis- 
charge 5-8 
seconds 


150-170 150-170 Contains 200 gallons of thickened 
fuel. 


Continuous dis- 
charge 32 
seconds 


Continuous dis- 
charge 32 
seconds 


531 


532 


Weapon 


Irritant Gas Dispenser, 
Portable M-3 


40mm Grenade Launcher 
M79 


81mm Mortar, M29 with 
Mount, M23A2 


4.2 Mortar, M30 with 
Mount, M24A)1 


Shotgun 12 Gage Riot 
Type 


*Cyclic Rate of Fire (C)........ 


*Maximum Rate of Fire (M) 


*Sustained Rate of Fire........ 


Table 17-22. Characteristics of 


Unloaded 


*Cyclic (C) or 


weight Type of feed Method of operation maximum (M) 
(approximate rate of fire 
in pounds) (rds per min) 


Approximate Agent Continuous 
40 Propelled discharge 
by Gas 25 seconds 
Pressure 


Percussion 


Type 
Single Shot 


Drop Fire 12 (M) for 
2 minutes 
with any 
charge 


Drop Fire 18 (M) for 
1 minute 5 per 
minute for 
next 9 minutes 


5 Rd. Manual (pump handle) 
tub. mag. air cooled 


Barrel 28 Muzzle 
Bipod 40 Loading 
Sight 4 by Hand 


Baseplate 25.5 
Muzzle 
Loading 
by Hand 


eotawee _ Rate at which weapon fires automatically. 
saeueee’ Greatest rate at which well-trained gunner can fire. 
Serre Rate ot which weapon can fire indefinitely without seriously overheating. 


Infantry Weapons — Continued 


*Maximum 
effective range 
(in meters) 


*Moximum 
range 
(in meters) 


*Maximum 
effective 

rate of fire 

(rds per min) 


*Sustained 
rate of fire 
(rds per min) 


Up to several Contains about 20 pounds of CSI. 


hundred feet 


Up to several 
hundred feet 


Continuous dis- 
charge 25 
seconds 


Continuous dis- 
chorge 25 
seconds 


PT Tots - 150; 
Area Tats - 35 


yt 
20 (M) for first 2 | 5,650 
min; 6 for next 
20 min; 2 in- 
definitely 


Depends on type | Depends on type 
of shot of shot 


Minimum safe range: Combat: 31 
meters. 

Training: 80 meters. 

Arming distance: 14-28m. 

Effective Bursting Radius: 5m. 


8 indefinitely 
with any 


12 (M) for first 2 
minutes with 
Charge Eight 


Ammunition weighs 7—12 pounds. (A) 
Effective Bursting Area: 25 X 20 
meters. 


Ammunition weighs 26-29 pounds.(A 
Effective Bursting Area: 40 X 15 
meters. 


*Maximum Effective Rate............. Rate at which trained gunner can fire and obtain reasonable number of hits (50%). 
*MOXIMUM, 200. o eee ccc ce ceeeen nents Greatest distance weapon will fire. 
*Moximum Effective Rate............. Greatest distance at which gunner may be expected to fire accurately. 


Note. (A) Depending upon Type of Ammunition Used. 


533 


L 


O€ 0Z 


sj ul ajbuo Buyowysa 104 poyjaw Aysoy ayoripu; saunBy Buimojjo4 
"SsdjaW C9 = S4949W (QOO)E x Sit OT *a;dwoxg 
‘spuosnouy ui aBuos Aq syiw Buidjdyjnus Aq paulwsajep 
UDUS BDUDISIP PUD ‘sjlW UL POs SI ysuNq puD 4aHso} UBEMIEq aj6uy ‘a 
"yoaya soy Bulsy asoyaq yox201q sayaw COI 4HIdS (€) 
‘yuauysalpo Burnp 496105 4a4904g (Z) 
‘aul, 48640j-saAsasqo uo spunos daay (1) *$31Na 


jraya 40} S4ty ‘OS PPY *7¥# GNNOY 

WJ? 
% 
L ot 


° 
SB 
o's 001 dig :¢# aNNO’ 


00% PPV ‘t# GNNOd 


OOr doup ‘09 491 *L# GNNOY 


Bi 
*SMOIJOJ SO Paysanb 


-84 810 SUu0daII0) yuanbasqns ‘DqQ4 04 Jsanbas aay jOWIU! 4aty “Pp 


yes 


ses 


Sjiw Ul UOWOIAap JOj;NBuy — w 


SidjaW yO 
spuosnous ul 496404 0) BBudy — y 


406404 04 
JSING WOs} SIBJOW UI BDUDISIGQ — MA 


Se uxay=M 


‘syuauysnipo 
Buyojndjoo 404 ‘ojnws0y CWAOM *2 


24? 
‘@AIBSQO 4OUUDD JO ‘asy ysnipy,, jo4juod adAy — 1 
(248 ‘jays ‘azny jOIDedS) $410JD0} jONSNUL — 
,j0440d uOW SL,, 426104 JO aINjJON—N 
,00¥ PPO 
‘ozz 44y6u ‘LOL GD 406404 (juIOd UMOUy WO 


wos, JO ,VEZS79 AN PD,, t4!Y4S 40 aouIlps00> dow) u0140307 — J 
(OOV9-0 Y®EMIAQ) ,,OET UOHI2IIG,, (SSOdWOd 40°dowW wos4) YNWIZY —Y 


,MOISSIW Bly, Japso Buiusopy — M 
»¥l 40661g 6ig,, JOAIISGO JO UOHOIIWUap] 
ajdwoxj suawasz 


"ysanbas aay jouiuy “gq 
“SEL—9 Wd OF 49494 S/!D1ap 404 "OD 


3uld AUTTILUY ONILSNTGVY GNV ONILS3INOI “61-Z1 


gsunqsio ‘“JOPO4— ELSW 

aw jodUDYy.eW — LOSW 

Anjap/uoyouojap yuiod — 7GGw 
"sazn4 ‘Y 

yuowuo — 1d3H/1V3H 

SJOJOD |jO ‘@YOWS — YWS 

snosoudsoud ayiumM— dM 

anisojdxa y6iy — 3H 
‘uowlunWWo Alay 6 


sidjow 008’ZE ecccce eee escesscccces ecescce ee ecec een eserccces coors SZl 
siojyouw 008’9L SESH ees Sena ote sh nemer es see Neo ete soe e rake TRS TUS g 

$ssiajow 000’F L cece revere cscccsece wee c cece ce eee sec ccsccscrs eesti SSI 
suajaw OoO’Lt seeeeerencees seeseereeesecoorereeresrs uu COL 
a6buny adh; 


‘suodoam Asay “} 
9€S 


LES 


"AID DM JD9/9NN 

Ppud suoiyjosado jo2!1Gojo1g pun jodiways> 
suloby asuajag 10} yooqpuD}Y S,421pj;0S 
‘sjoquiAg siudosBodoy 
"sjoquuAg Auouiw 
‘Buipoas dow 
‘uoHDUOS Aso 
‘uoHoNaysuy Aldyiiw yO Sanbiuyrsa, 
‘yuawaBouoyw Buiuiosy Asouyw 
"QIOLOAA SUIWUpUDT 
"suoyosadO AsaAcd ay |a/DI14YaA 
"DJDG BuUdIdjay sajSOWIIONH 

"421P/9S 
yoquioy ayy Aq asiy Aayiuy yo jyuauysnipy 
‘UOHDIIJISSO|T PUD BIUDSSIDUUOI|Y aINOY 
"DYDG |03148!160] puod aduasajay SsaaulBuy 
*sdosjAqoog 
“aouaBbijayuy saaui6u3 
"SUOlINOWSG PUD SaAIsojdx] 
‘aBoynowns 
"SUOHOIIPOY Pjai4 
‘yOOqpUDYH S,Ja!Ipjos saauibug sul 
*Su0l0J9dO pud sudyozIUDB1C doosy saauiBug 
‘YOOQPUDH SusIBjay jODIWaY> 


ly—l% Wd 
l€-L? W4 
O&-l2 W4 
9%—-1% W4 
OL-L@ W4 
9-1e W4 
S—1ie W4 
cf-02 WI 
2-02 W4 
€t-Ol W4 


SEl-9 W4 
9€-S W4 
se-S Wd 
le—-S W4 
0&-S W4 
St—-S W4 
0c-S W4 
SI-S W4 
€l-S W4 

I-S W4 
8-£ W4 


STVANVW 13H ‘¢-V 


S$o1as 
‘(ajqoaddo so) saxapuy suoyorqng AoW OLE Wog va 
‘Spl [ONSIA-oIpny 
Peayojay Pud saunydig UuoHOWw Auy jo xapu| \-80l “4°g va 


SIMMHdWVd AWUV 3HL JO LNIWLYVd3O “U-V 


"S@pod AjlAaug puo suoyoIAaiqqy pazuoyinY OS—OLE AV 
"suisay Awdsly S2s0ig payiuf jo AsouoNsig SZ7—OLE UV 
SNOLLVINOI AWaV “L-V 
$JINIa343a 


V XIGN3ddV 


‘yuawdinb3 Bulyrsiq 
pun 6ulpoig ‘uoNDDdWwoy = 6‘Bulaowyyn3 
*suoly 
-Ds9dO jO sayDdYyy Syy Ul Soda} PuoO 
‘sasoqily ‘spooy jo uBisag puo SBuluunig 
‘suoyHoJadO «jo Siajoauy ul suoyoIadO 
@NISayY PUD (jOLIBIOW 4D39;INN PUuo ‘WNa| 
“O48 ‘YOUN «= ‘SauNyonyS) ~=—-_ BuyyByaaty 
‘saBpug pexiy Aron 
‘(suoynsadgO 
joaBojoig puo joOdIWaYD PUd BOOM 
IDBJINN) UOHINASUOD ABANDAIOIg «= ANA 
*SUOIOIIdO JO sayOaY] BUY UI _UONDNIYSUO>D 
"sudHOIIdO Buiyjig [eM 
‘yuaWdiINbA asOpO”AA auiw UBias04 
‘aBpug Aajiog 
‘saBpug 
uoisuadsng pun ‘sAomMwos = ‘sADMa|QD> 
‘UOHINAJSUOZ) dIIq 
‘Burhasung uoysnsysu07 
‘BuiAasing jo sjuawayy 
“SPIPY 
-BUICZW UDUL 48YIO Sal20IsqO jo s6ossog 
‘aBpug peyrunoy ajiyaA pasowiy 
"yuawdinb7 abpig Buyooly Asoyyiy 
"spouayow eBoynowos 
"UOWDUILUDJU0IIG Yg>D 


STIVANVW IVOINHD&L ‘b—-V 


"DIDG Payissopuy/ 
‘Dy0q jor4s1607 puo ‘joOdIuYyda) ‘jOUdWOZ 
-unbiQ.  yoOnuOW plaly —_S4PDRNYO = OUS 
‘DJOG Buasajoy voyoyodsunsy 
"JONUOW JEyOa/MA PjOD IISOg 
‘suolDsIIdO Bulssol75-saAy 
*S49IUIOg PUD SUdWO’adG joOIUag 
‘a2uaHyayuy yOqUIO. 
‘sanbiuyra) olpoy pyjaly 
“QUIIIIOG SUOHDOIIUNWWO’ j|OIYI0) 
"adD5Sq PUD UOISDAQ ‘|DAIAING 
"sjouBIS jONSIA 


8s 


VLee—-Ss WL 


oee-S WL 


Slte—-S WL 
jle—-S WL 


LLe—-S WL 
cOE-S WL 
L62-S WL 
082-S WL 
LL£e-S WL 


0Z2-S WL 
8SZ-S WL 
eec-S WL 
Z7EZ—-S WL 


O0%@c-S WL 
91c-S WL 
OLc-S WL 
00c—-S WL 
O%2-€ WL 


t—Ol-LOL W4 


Si-SS Wd 
OZ-lL€ W4 
O9-L€ W4 
Ol-L€ W4 

S—O& W4 
8l—ve W4 

l-ve W4 
9L-1e Wd 
09-2 W4 


6€S 


*‘sjDUUIaJOW UOIW!;OWaG 
"Sanisojdxg Aroyyiy 
42g Buysa4eqg auIW SYd/NV 
‘AsuOSOW PUD aja19U07 
“‘Burbbiy 
‘Aiddng 1394;0M PjPl4 

"SOININ) Puo SulOday ‘syuaw 
-@ADg SNOauD|ja2siy puo ‘sAnMUNY ‘spooy 
"Buiyoosr aAydajO1g PUD SyUIod 
"SOUP PUD suloday ‘Buljooy 
‘sjoojpUuD}Y saauIBug 
*UONINIJSUOT) DIY 
‘suoyosadoO jjiwiMos pud Bui660} 
*suoijOs9dO Buid0jung pud Bulaog 
‘yuswabouUOW U01DN4ysUO07 
*SOILIONE) PUD Shig 

‘yuaudinby 
juaipadxz pud asoding joisedg saauiBu3 
‘yuawdinby ajas2u0> puDd youdsy 

. "Sj0O} DOWN|UY 
puo ‘ssossaidwoy diy = ‘ssaYysNir = JJ 
‘yuawdinbg Buinoy puo ‘Bulpooy ‘Hujry 


002-SZEI-6 WL 
ylZ—-O0€ l-6 WL 
lyS6-S WL 
CvVL-S WL 
S2L-S WL 
00Z-S WL 


yZ9-S WL 
819-S WL 
LI9-S WL 
l9y-S WL 
6ve-S WL 
ove-—S WL 
Lee-s WL 
eee—s WL 
cee-S WI 


Jlge—-S WL 
atee-s WL 


DlEe—-S WL 
g@lec-—s WL 


ly 

lv 

S8e 
L9E 
68e 
Lve 
ZOE 
821 


61 
SZ 


16€ 
06€ 


vLe 
9Zl 
Ses 


6&2 
ses 


LEL‘6L 
a6og 


viz 
PEt-Z 
yi 
€Zl 
(Z)>t-€ 
8-6 

6-8 
ZI-v 


tl-v 
qil—~@ 


(1)PE-El 
(y)>t-EL 


9-Zl 
t-9 
6t-Zl 
€-€ 
92-2 
€-€ 
Pe-€ 
v-9l 
\-9 
v-9 
S-Ol 
9-0 
c-0l 
v-Ol 
L-0l 
nO 
v-Ol 


y—-l 
9-8 
6l-Zl 


ety ‘(E)9S—Z 
ydos6os0g 


fengshanetenee coer sentts see BUiSDIG ‘saapinog 
reeteeeeeseeseererseeeeseeceessUOUDIURIIO BJOYIOG 
RE SSRIDOP CPE REE SERS RR ESTAS SS oS IO D woog 
Eeeee Ee eeereerreee tere eee e re Hreereeeeeeesens sy OIg 
secchiteeionteeeiges esses =299 1B UIZOD apo}q-o1-apojig 
siteteteeeeeeeeeeseerereresres Si B_OLU SNOUIWUNG 
Peeve eceerersecseensegseses s2e9""*a4asDUOD Buiyrj0g 
Wes hdas ove ha ceadeeselaceegessss ees Sal, auIM paquog 

("S@jD04SqGO |S) “asIM paqiog 
errr ere rere ee ee eee i ado; jaays peqiog 
cece ene rec cers eeceseeeencceces ** opadsoy as0jo6ung 

(‘seBpiug 3as) ‘aBpiugq Aaying 
ecw cree cree cccecses **sygdo10s ‘Buippoy 4204j490g 
eee eee re sees ccccccreoerrcseseseasese "> syaddu 0g 


cesein annie eses see astte sss CD Oi ‘spUaWYIOHY 
ee ee wee e esc eceesecessseseseesace sj00q sjNossy 
cece ccc ncsccenens oc ceneneee ee eneccncecs ‘aay Aaya 
sree eee SOUL yuoyyuy 
cece cece ccc c ee cceseces seccccecs 394019 Yyr4Ip yuDsiyury 
eee eee err "saul jauuossadiyuy 
Jistetetiotes veedevsgespesrnstese****SS3IASD Burypuoyyuy 
osecccene ren eee eeeceeeeeeeeeeeesereeeee ees ees SOUUBLUY 
eee eccncccne eee ecccceces reeseees sg uaQIsSAS aBosoysuy 
eeeccccce treeeresseesecoees ses SHO UGIOOS winulWnyy 
sek Vek tepnss selene see esses? OUD ZINGOIS [!0S 
seeee rereeeeesees AOMUNI jUaIP|adXa Burnow 
seeeees eee wks S oe *aunyo;2uaWOU PUD inoAD} 
sierevese sith ae sea ates tesebet ee UBISen podijey 
ee SRE “*"YOsISID PaO JO} SUOHOIIpNIOY 
ncieGiehicie spins eeinneneewetere rete > SU OHO DfISSOI-) 


wee eer ecereccccccccon ececccccce -‘uBisap Pjatysiy 
‘sHOday PUuo SPlayaty 
seeseccoseese eescese srreee sO PUDIS ‘suuowaalBy 
“os ss"SsuNOLUO pasos BuyoWYsa ‘aspbas665y 
eecccevceccce eeccccesers reese ASSO ‘yuawuysnipy 
weer esesreesecrersseececsceseosece eeoseoe eeveve “8° supay 


e@useaeresesenseeseesesesoeoene 


191 
O91 


Svl 
esl 
est 
iSt 


Svl 


lev 
917 
VLZ 
917 
LLE 


cé6l 
LOZ 
ISI 
941 
Le? 
67% 


S02 
2S 
vOZ 
92% 


88l 
0SZ 
ISd 
£22 


86l 
9Zt 


cE 
98 
S@ 


‘SOY 


o-S 


v-S 
Ll-Z 
Ol-Z 
f1-L 
€l-Z 


8-9 
Ll-9 
9-9 


‘E-S I 


lvS 


Peete eer ceeresee ness" SSH uISSOiD jOo!lsads 
Tteeeereccccceceecoes**sHulssoid JOWJON 
:${01jU0D DYyOI] 


eesece SEE ee SER nn ery a Lees SOC A 
ne eeoeusee 1yBIeY PUD WIDIM 
Perec eccnrevccece Ber eecescsecccccces *** suBiS 
dulugranienseeads saquinu UOHO2Y!SS0]> 
‘Bulysow pud uoHoOdyIssoj> aBpiug 
cece cee ec cence cnc ees Trreseeeeseeessuguooddy 
TUONDIIJISSO]D a}214an/aBpug 
is Ses eeae ae eeaes shesisens o'snes " @2uDSsIOUUOD9y 
Trtteesecccesereeso ees aBouq ados-aouy 
"*** uBIsap aBpiuq uoisuadsns 4y617 
Core ceerescccres eeeccces a6puq ados-snog 
cee cececcees eeceee saBpuq Bo| juaipedx] 
‘BuiBpiuq snoaupyaosiyy 
iuaattiesecteyedass rieeeeeereeeesseeeeeoner gy pay 
or ee ry “(avw) e6puq 4JNOSSO a!Iqow 
JRGinindae ees aeawe's fiona peaieeriee Sena seeteweeee pany 
a ie i de + >| | 0 4461] 
eee cvcccoe tr eseeerreseeeses QIN INISIBANS 


reste eeeeeeeeeeeeee eee eee ses uAA AISNE 
:saBpiiq AomyB6iy ‘ubisag 


Cece se recesccsescece “'-a6Bpug AaButays 
eeeeeet ***saBpiq ayasjuo0d padsojuiay 
Oe ee | BINJOJDUBWON 


treteeseeeeeees ss 3B pq yos0 Asuosow 
‘saBpiig AomyBiy ‘uoyodiyissoj> 
sdehiae Hitteeeeeeeseeeeeeeeeereeesee essa ssp 
iv ea@ianaacctvamnead iatews “+ YON DNpoOsUy 
aaah Site Herts DOD UOHINIISUOD 
seeaates Shes sviedieds aaa UOHDIYISSO]> 
. sAaying 
idiebie dt hneeeumbuiqon sa obeals Heeeeeeeees UQUadg-35 ay 
ey ‘aBpiiqyoo} winulWNnyy 
:seBpiug 
ee | “" uOOWap juawNgoD abpug 
ee recce Teteerereeeccecce ses eo * SO aOUIWW BuiydDaug 
Corr eresereseseseesecccccs UdIJOWAapP ul Buiys0asg 
r:$UJOJ 8481DU0D JO} SBINIg 


8l-7 
L\-¥ 
L-El 
S—-9l 
o-91 
1-91 
€-91 
y-9l 


qz-l 
29-71 
el—€ 
ol-€ 
Ol-¥ 
qz-Sl 


i—Ol 
L-9 
99-7 
9S-6 
2Z-Cl 
(€)Pe-€l 
eZ 
DE-6 
S-8 
POIL-S 

(€ L)Ovp—6 
L-Ll 
qce-9 
e(-9 


9-9 
q¥-S 
O£-S 
qv 
S-S 
qe-S 
ydos6o010g 


rreseseseesereeseeressgunpazod uoNdNIySU0? 
ieeteeeeeeseuseeseeeeeese ees seeeee2JIA\ DUILOIUO’ 
reeeeeseeceesercorsesorores su QUGINDS uoyoduwo07 
sieseteeeeeseseenereesesserees ss sUOHDIO} OIPDY 
maneengesirins Seleee'estieves* SG UGIO 24@U0Ug 
Hiitteeeseueeseseceeeereeee ees ese©#*@DO9 BSIOW 
wer sesesesssQnos Aduabsawa JID-0j-PUuNOIS 
tieteteee eee eeeteeeeseeeeeree reser es +S OUUSIUY 
sSUOIJODIUNWIWO7) 
sieeeeeceeeee eee tecetecseeeeseeeseeeseeeees SLU SUILUOT 
se eerevereccsesevesesosssssogaha ado alm JO} sdi\> 
Cores ceccvececs secre reer saingy ‘suouosedo Buipea|> 
treeeeeeecescosccsccocceoosoreeSMIOIZOUIU Hui0a)5 
hese Hieeee ree ree ee *s BIA PIGIOG ‘UOHOIJISSO> 
e@cevoen Sr Myer mere sor emer so  SODOs ‘UONDIIpISSD|Z) 
(UOHODYZISSO]D Bj2149A/e6pisg 
93S) “S8j214aA pun sHpuq jo udHNdIyISSO/>5 
srr ees sess OdIaY PUD SPIaIpsID ‘UOHODIYISSO]> 
Retetent set ekew es seensere<'s* BO UG/IOd 09 ssd|D 
oe eee errerseesocroceeserccesceress aay dIM ‘sdwnj> 
ritteeeeeeeeeeeseeeeeeeseeteneree ere ess + SUID DWIOUD 
Wibtteeeeeeeateseeaeseneeeeeneeeeeee ere eee ees ++ SUIOUT 
eevcccocce ccerceceessosssssguagdnuas ‘Bulppo| UID’) 
iuabawe sirteteeeeeteeeeeeeeeeeerereereeesSysIOU UIDYD 
Hiteteereeereeeeeeseeng pny JO} SOYDIS BUI]I9IUa> 
eee eraeevscresereses Yess Pe Seeee ees ree AL juawa’ 
RET e Cee te este ene ci °* SH OIG ‘sBuisso> uolHNd’) 
CELTS CPS REE ERS Ve trae ate SOS) Say 480) 
treeeeceececcccccseserccsccccococcerer sss SBDIENOWD-) 
Terrerrrrer eee eee ee *waysAs a6Bos0ysun0 ‘S9]q05 
sweeeuntats steeseesceeeeeeeeseoesesss QUI BIPIEG-3]GDD 


ie eneeeeeeeeeeseesaaeeeseeceessaaaaseeereeeees S4OHUNG 

terererteserereeese+=SQ191UBA PAOPUDIS 

Teeercceceeeccecesercrerss SBIDIUOA a)5uis 

rertereeeeeeres $a19149A PUDPUDJS-UON 

seen tees eeecceeseeesesrseuM OY juaipedx3 

teteeeeeeees+ss**$@/91Y9A UOHDUIQUIO?) 

:BulIyIOU PUD UONDIZISSO}D 9]D149A 

"UOD — UOYOIISSO|> aja14yaa/aHpig 


ZS 


oS 
96 
8Set 
891 


coe 
£4 > 
90€ 
191 
91 


12 
oe 
867 
00S 
Les 


O9€ 
ce 

182 
c87 
182 


94-6 
\-v 
9-L1 


SZ ‘PZ-9 


Lt-8 
PS-6 
7-6 
qo1-S 
POL-S 


L-@ 
48-2 
vi-Zl 
S\t-Zl 
Li-Zt 


8-1 
Ol-2é 
(€)07-8 
(Z)°Z-8 
(Z)©Z-8 


OOE ‘662 ‘Z6Z 4‘5’Pz-—8 


782 


78% ‘182 
CLE 
COL 
L62 
6% 
coe 
L82 
182 
v8z 
082 
S62 
cOe 
67 
C87 
ZOE 


(S)©7-8 
(Z)q 
‘(197-8 
8-8 
Ol-8 
£-8 
y-8 
ol-8 
(€)97-8 
c-8 
€-8 

\-8 
9-8 
li-8 
S-8 
(y)O7—8 
6-8 


cvs 


Ome ecccrceeervecseesseceses "°° sQ40I> poo. aosaqiag 
weeeeerecoeceeecsscceseg Od uowisod BAIsUdajJaq 
Peete en Coe eee eres eset IO ID uoHoUDaq 
Dome vercecrenvacesetesscocose trreseerseoeeees Usp DEGg 


wreseerererercererasayquos Buydeajoud pup Buns 

ieeeneeeeeeeeeeeeeesereeeeeeeeeeeeeeeeese ete SUBAIAZ 

VHeseeeeeeseesereeeeseeeesgp DOs JO SUOHDOS $$0/> 
Wietec eee ateeeeeee nese seen tees eee eee eee UOHADS 

:36puq ‘sbuissos> 

sna dsibe Anne eet a seelts aban seeiches Sener ee BUS IOIT 

Se ba aed |<) 01 fo @2J0jsajUN0> 
ee ee “++ +aaUDISIP-aUI| 
iota Gatuaestan ceweeneees eas Heteee S40) go 
ce eeeecceccrseceessos ere res testi Of ysj6u3 

7 UOISJ@AUOZ) 

TER er ses pee sear eines rineeta sees COU) $iNOjUO) 

Viiteseeeeeeeeeteeesreeseee sees UOUNOWUP 8494207) 
SERRE SCRE eR eres Fee SOON) S8IOM 
sees itinees wiinden aku Feteeeee eee SSI OIL 
Ferree Terr re see seartiee Tes OAIS 
See o ee oer eres eseeseseseneseersecre seeeeee HUIS 
Cerner ecrcscvece SAP en eee Sees ees sr SOTO 20uUS 


oe cccececeevees rteeeeseeeeeessessess Bulusoaus 
rereeeeeeeseses eer OL BOLU XIU JO SONNUDNE) 
seceeee dtener ani sina aoe aeesanee eres eee BU DiE 
res eesseeee(DOULaU Y}Oq }O145) UBISaP XIyy 
ree eeeseeessUOUDI@PISUOD Buixiy 
wee cece e nec cceenees reeeeeseesBuluoal> saxiw 
Perr r rrr re rer rrr rrr re reer er eee ee -SayDW 
steeceseccereccerccsscssessacessereseses BUILUIOS 
Scene iiteuharna rays Meiaildnea stent IGS w404 
wis orb wwii a Paves ce toc cee ces cee ccneers UOIJOADIX3 
rrreseetessssainGBasBBD pasojs Buiyjowysg 
stetessseceseseseesees Bun yaioud puo Buns 
eoeerecvnes ei T° |, 8 | juawas) 
wee wee eeeeeeccceees ste eeeeseee cee eereesse*SQ QD Ig 
oe cecccccsccens ee cceee treseererer sree + Burusjog 
:94942U07 


eevee vresevees 


082 
S6E 


€l-Z 
\-8 
cs-€l 


6-Sl 
(y)og—¢ 
‘"IL—-€ 
t-v 
€-ZLl 
(Z)PS1—Z 
8-1 


qs-Ol 
PS-Ll 
9I-Zl 
0S-6 
qS-—6 
2S—6 
PS—6 


qi-€t 
(1)9€-€L 
(€)>L-€l 


reeeterececcerececererecoroe SQBhDUq 6o| juaipadx3 
reeeeereqeeesreseeseeesss+*94949U09 JO} UONDADIX] 
teat easy ska ea nee estes OU OZ IIIA juawdinb3 
(suawdinba jo sajyos 
UOHINPOsJYg BAS) *sayO4 UOWINpOsd jyusWdinb; 
teeeeeecereseceresceesses sAUDSSIDUUOIAI Jsaaul6ug 


reececececccccssscsecccececcsscco reo a auluU AWO@Ug 
ee a ees 13, | ‘syuawarDjdwg 
Snes Sate Reese eels Ae EN eee eae a Se LAK jOI1249913 
teeeeseeeeooreres UOMDUOLIP jo poujaw jO314439}43 


q 


ttetereesererceerorcoseseessuaUdINbS Bunyy Viel om | 


rieeteeeeaee eee eseeeeeseeeg mi aiy si JO$ {OUJUOD ISN 
MSU ROR RGAE A TSS OE LRA eee Oe SIG 
serseeeeesesseeses UOHINISUOD ‘ssoquuAs Buimnig 
rittaeeeeeeeeeeeeeeeeeeeeeeeseeseeserseressYOUAY 
Bue Gea ee tions heme SU DIS SD yop uadO 
ritedeeeeeeerseeeeeeeeeeere seers es SUD DYIBUD 
Feecete nee nc tense eee eeeeeeee eerste eter SLLBAING 
:aBouloig 
a er ee ee nella | ave 1a) ©) 413Z0g 
es Sr Te lee bel ‘Buipoo; jpiyumog 
seetseereeesseeeseeeesereeseesseesss  BUIZOD [!yumog 


Zl—p—Ol—po ee aauay uosdo ajqnog 


oe a 4 
P/-0l 
(Z)s¥—Z% 
(L)PSt—z 
(Z)PSt-Z 
(€)PSL—Z 


Ol-Z 
qv—Ol 
2€-O0l 


1-6 
2¥—-6 
ydos6010g 


sreeeeescessccesseess sees **SQAlSOldXxa Uy Burydsyig 

Saeed dae ae eed 02 > fo? | 8) jo josuadsig 

a aie caa ee eee aie 10 | <1 puowiog 
Mes ees sve esode tes ves ete eeee¥ te rss UOUDDOGOId 
ebeeeaeeec esse eeeeeeeeeeeeeeseeseees tO UEOg 
SRN ANGy goes Osetra OOS Buyouojag 

SSPpOYysJeL UOIOU0JIG 

SRE SS SPURS Saar eRes CALS O aA Buyouojag 
SESAME T erate A See eee Sasa se SOCIOL 
Fieteeee eee tes eee sees eee eee eee esere SDI aT iY 

:4yyHuaays ubisag 

rereeeeeessseeoressSOpOs JO} SJUBUBIINDA’ UBISAG 

eR PEO RAE RS Lee L ORS OS ‘uOlDUIWJaJeap Ayisuag 

(‘S@AISO|dxZ Bas) ‘SuoNjOWAaG 


vs 


Svs 


siaredsieher sede ine Res oes eee eS SUNN D1sJaWIOaS) 
st etrccccnerccccscercccesencescoscsserssGiGgd aBoqiog 


stetetceeeeeeeeseseeeereere ss *SIBGLUNU JO SUOHDUNY 
stirecseecsereeeeerecseeseseresss (9 BDiUG /LOd youed 
see eaeneeeeececereceseceseseceses saesesseesesSQIOUKOS 
rteseseserecescesessees ©#+Q>USs SIDI PUBS INOY 
setereteeeeeseeeesceserereseserees s+ 9B DUG adoi-sno4 
elise Kina inh wie Salee's de eet se eeeesese@guquod Buiusog 
cee e eee ee ene eee eee ees eee eee Q QUOD ‘uBisap wu04 
aewias steeeeeeeees see eeeserees* 9 UDSSIDUUOIOI PJO4 
reeeeeeee cesses sees *@9UDSSIDUUOIAL abpug jOoj4 
steesesescseeeereeessereessees oS tUQUIBAD BIGIXI/4 
itiecheoweeseesae sewaneseeee seat etentienesseese rego yi, 
see eeeeeeesseee see ss 9UDSSIDUUOIOS a6puq paxiy . 
st eaeeneeneereeececsecreressse ree ereseeguuaishsS Buy 
acdiceuaeleha sowie nee’ rete ree eresee sg sQUSINBUYX® aug 
steeneceeeeeeeceserecersessecesssres cereus JO SDIDI4 

(“SO IIOY udlOjUuds 33S) "UOH DUDS pies 
st eeeeeeeeesseeoes ees coesorsss@QuUDssIDUUOda! AlJa4 
ere sare Os Gidea’ steeeererreroseguguuarad BulsDy 


seine sebueatandisaacedens se sceeees Freee SHAR 
oe eeerecnoce weer eeccvece -***sduunis puo S8as] 
ee re ase play ees Buiyns-saquity 
Seeks nese hear Kes ee Seem ene ee A UIELID JP2IS 
eee ev oseesoevessees ee se**AlaJOSg 
TrerereescrseeeIOUOY SSBUBAIIAYS BAUOIDY 
eerorcence CHENG or Re eaiies ee s tes ss HUD OE) 
VRS TENs MeN sige esse Pes HAUS BINSSBIdg 
eee Sea esac © | 01 puo jays ‘$2j201SGO 
risteaeeeaee tee sereeeoeess94a49UOD /S8jIOISGO 
Cece rover eesserescccs ove seeseeesoguuausAS Busty 
eccccce Coen ecocvccn apousesee eeesoe esr 2 UIUC 
ee erecccccecs seccceces e9"ALIDOJOA Buyouojag 
Serer ercrrrerer ere cseccs ****sa6s0y> Buisayos 
nesses teteeteee tee eeeeee see eee SoU ES a,IDIOUD 
vereeesesereee UOINOWUaP jyuawyngno e6piug 
er sa6sny> Bulyosnaug 
eeeneee er reese SsapINog Buysoig 
*SBAISO}AX] 


ySe 
o9E 
09€ 
SSE 
6SE 
SSE 
ySE 
SSE 
Sce 
09€ 


cé6l 
ssl 


lel 
Se 

COS 
941 
yL2 
SOV 


e9€ 
vel 
col 


vSe 
vs 


99€ 
69€ 


LBE 


OSE 
oC 


LBE 
ovY 
Ole 
S6E 


y8e 
a6o0g 


oI 
Ol-Lt 
6-l 
€-1 
£-1 
S—ll 
t—Ll 
9-L1 
y-Ll 
8-1 


8-9 
9-9 


S\-¥ 
Ll-@ 
€l-Z 
S-9 
Ol-Z 
o¢€-vIl 


l-Zl 
qec-¥ 
21-9 


Tk oa | 
(7)qe-€ 


qz-Zl 
y-Zl 


91-zl 


y-Ol 
ql-2 


Slt-él 
t-91 
%t-6 
9-El 
£l—cl 
ydoi6o0s0g 


SEEPS ESE CES EAU TERT SES ea earn et eC eneene SOA: 
weeeeeercercorscocces ces siQquuls d1udos6odo, 
SESE Oras ee eS TEA see Narn eee OIG 
teeeeeseeeeece sec eceeee ces esess eee eeseer sg QI IG 
toate dunes y ewer ree ee UOMO SANOjUssSaIday 
eoeereecvcccce BELT Se VETER ee LD joulbuoyw 
sitteeeaeeeeeeeeneereceeeeeeeerse ses © ++ UOULIG 
Piesnseren assesses BIB DIG u0ljOuUl|/I9G 
ieeeeeneeeeseeaeeseeseneeceeeeee eee esses + 1S IQIOT 
weet aeeaeeeneenecaeeneteeeceeee sees eS INOSUOT) 
:sdow 
velea gel vet yoda ipe irate eres SR BUG ON S1yW 
Siiaieahe DH AReN Sa ONE OOS BBB /(1O) yW 


errr rrr rr rrr rrr reteeeeeereeseeeeees*@ USL SIIM MO} 
reteeeeeesesersoesereree ss sUONHOWUSD a]204sqo 60} 
TOeTereTerrereerrrere rere errr eocceecceons seBpuq 60} 
SeerpeiP ian tiaadse eke ks eB eq iio JO2ND04 i461) 
recgeeees deen ess UBIGaD a6bpuq uoisuadsns 4461) 
Seesevevesecreerernaceseresssascaoas resees rene SOUL LOT 


CHOOT HO HHH OH HEHEHE EDO HOT HH OHHH OHH OHH HEH HEH “**""s10uy 


eee oeneeeeoeee Ce eeereeeeereereeeveHeeneeere "" "ISOs asiuy 
eneecee seeeececceccererecrercoreorers*SsOYUIUD abpay 


evccveceve tresrereeeeerseegsudolg uoNosadoO yuior 
Cerrar eeneosvecnsen Cece rege eee sees ns 98s COUT jsau| 


wensescenes sted eeeesevers rey Hee seeereees sy oon 
eoerececerecnrerone weererere sereeeesossayaid ‘SISOJP]OH 
(‘sabpiug 295) ‘saBpiuq Aomy6bipy 

ee eo wreeseces sauiyubip 
<heueciien PUP SPlaiypsty 29S) ‘sodyay 

Coe reweserersrerserereceeresesecees **"uBisap podijeayH 
sees Fide oe Re T-¥ (9 7,1,4 poo Ason 


Ser ee aes see eeeororesUOISUay BAI| Ang) 
ee ee **"@pod AduaBsawea 410-Oj-PUNOIS) 
wecoccscre wcecceesceneseces treeeeeeeeeeeS QWs aposig 
ce reece wee nereecoecceeeeecene sereeeeereesesees S1QD OIC) 
eee erre err re ree erereey venue teteesseeseeeesaiod UId) 


97S 


ce 


L6V 
82 
697 


9VY 
l9V 


ZLE ‘267 ‘V6% 
coe 

6v 

S6 

v6 

09 

S38 


6Vv 
S6 
LZ 
¥6 
08 
c8 
c8 
6v 
v6 
6v 
98 
vs 
98 


SSE 
102 
922 


v9 

CSE 
SSE 
S6vV 


Lvs 


seeeceeccreeeecceeereeerceerereroeersrs*B49IIU0) 
7UOlHOWAP 3}20ISGO 


eo see eee eeeeesesreeeeeeeeneerne “**suoiouny ‘SuaquINN 
wrereeecoccerececceecercecorres"Spyealpoulw SIUDSINA 
ee eon esreeneeaeeseeeeeseeeee “**""S$sQUaISOY puo S|ION 


a i ieee aie dads | 2) © 19 asiow 
ee cca wiaese ss see LOO IE ‘sjuaWaAOCW: 


SENEGAL S CHR SRER SSCS ES ESET SSSI SL SS IOD Buray 
ee aa a ee ld eeabaad of! )(0)e)- | be) Jaxiy 
SSSR EIR FETAL ESS SALOME TESS CEO TC OAT 
CSSD TE ARSE NEC NES Se CEN ES ees SIO CLUAG 
Cptee SPREE S RESET eke ese SU OUND IMIG Ajajos 
a eee a ee aa sulle o10 [7,1 | 
ste eeeeeeeeeneeee eee eeeseeees see eess =U OHI B1IG 
(‘Spjayauly OsjO aa) ‘soul 
te ee eae te | 
REE OLN Ce aaa ee SEN eee eee ee SOC LUAS 
treseeeeceereccecccecoes s--SaANbIUU IIS yorinads 
steeeereseccescercosesesss SUOHINDIOIG Ayajos 
PEE LEAST SEA Ree ee COLES eS OC ae 
rite eeeeeenceeseeseeeeeereeeeeeee sees es tS DH IOIOY 
siteeeeeereeeeeeceserses seeees*@IUDSSIDUUOIBY 
PESTLE DENS OPES eRe ETS" US puo Buruudld 
vite eeaeeeeeeseeeeeeeens ces eee see ereres s@UIULIOG 
Wetec eee eeeeeeereneeeeeeeeserereeeeerere ers DOG 
a a a ee uaa heal ©1911 01 | ep 
Heese eseneceee see eeeees ere tees +S OS a}IOIOU 
REE RAR Te eae ee ores See UU DOIG 
(‘Soul OS/0 29S) ‘spjalyauly 
ce felt 8] Ayo Aspapw 
tree eemacaai (2A), f e6pugq sNOSSD aiqow 
RAR eRe ese ee SSO OIG yoJs0 Asuosow 
(CUONDIIPISSO]D BDIYaA 
/aBpug aas) ‘se6puq pun sajdiyan Burjiow 
eee eceee rreeeseereseeseeeesser ss *S OBIS SUTILU Buryoyw 
ary Conv Vie) juaipadxa Bursoy 
em eases (0°19) pyop joulbsow 
bite eeeeeeeeeeeeeeeeeeeeee eee eee see eee eee ee SQUID YY 


86l 


ySYV 
Be 


16€ 
LEl 
Oil 


€8 ‘ZZ 
vy 

O6€ ‘68€ 
16e 

S6E 

G6E 

L6E 

96£ 

00¥ 


02 

vS 

¥6c 
cel 
vSE 
vSE 
ZOE 
vSE 
69€ 
ySE 
OV 
BLE 


cle 
Ode 
80£ 
Le 


St 
a6og 


0l-9 


c-9l 
€l-2 


Pe-El 
€t-V 


q8-€ ‘09-€ 


(L)PSL-Z 


Z-El ‘I-El 
y—El ‘€-€L 


9-E1 
S-El 
8-E1 
L-€l 
6-€1 


9-2 
(L)9€-€ 
S-8 
8l-¥ 
koa | 
©Z—LI 
Ol-8 
#e-Ll 
y—Zl 
PZ-tl 
c-9l 
9-6 


(ZL)Ov—6 
qS—6 
PE-6 
7lL-% 
Lt-z 
ydos6010g 


teen e teeta ee eeeneeeneee eee ees UOURIS-ID AY 
SHDY 
PERE NORTE SORA SCORE ee eet eA OUD OO oOIppy 


eoenesaseeeseee ees eneseos reeeesees Bunspiq ‘S9ILIDNH 


sone rece e cee con cce ses eresssre gd nyns ‘Buipno; usng 
eco. ToS] a)5unl ilung 
ridteeeeaeescateceeeeeeeeeseeereneeeser seep 9 B1GOY 
UOHO4QUaed 4SISA@1 Of fOIUGJOW BAND2\OIg 
siitteteeeeaeeessess ese eoeeee SD SU BUIL BALIBIOId 
Tereeeeeeses*UOHDUOJID JO pOUusaw UoHOBDdOlg 
Leet eeeneee eee ee eee eee nee nteeeeeee see SIOLIOUE 
i hee Me eek beak nes f 1-19 1° 2 > 1 
Deeteeeeeeeea reste eeeeeaeeeeeeteeeeeee ee SSD DIO 
teeeeeeeeeeserosoreersss UONDZIIUN juawdinb3 
sreseeseoceecoecosoeseuQUdINDS Bunyy Vee op 
srreceeseeoreroesooseesuQudiNba uo d0dwo’ 
aaah as dare cereal | 1° | o)' Ayin0d07 
ssuawdinba jo aj04 UONINPOIg 
pe SP EERE eee ee eee SEB IOUS BINSSAId 
been e teen eee eee eee eee neeeeeeeeeers SOUL BINIOId 
setseeeeeteceesereeeeeeeeesees sees 4UQWU@D PUDIOd 
Hieseeeeesersees+gg/9D4SGO JIM P|QsOg a\qDJ0g 
ony. felt p| $2124 DUSDId 
See eee nsec cence eeecee ees ces ces scoring DIWIUDIg 
soe nee eeeeveceecrerceesecs cesses essa UOD Burrvjd 
Seapets segs her Medea Coke Sets MAS UUO IIA 
lieteeeaaeseeeeeeenee nesses eee eeeees SiS DE DIOU 494d 
ALSTOM KGS OA WaW RawNes AREAS NRT EC HLUOIOU 
serene ete Smee ese eevee SOU 24aU0Udg 
Hieteteeeeseteseaseecesseeserers -QICIXaLy ‘SJUBLUBAD 


(suawdinbe jo 
$3J0J UONINPOJg aS) ‘suaUdinba jo yndinO 
BS MASE ME RARE MeN Ee ES Pees er NST OS) {Soy a1u0b1O 
og Seep ate eee ere se SFO DISOD yrup uadO 
eeeetteeeereaeeeaeere nee eee eeeseee i SBYDIS JISHO 
raseeeaa teen eesea esse eeea eres eee sree seg TAA 
SERED SCE emery ard SOP SA EE OF pup [2215 

‘U0 — UOHNOWASP 3/2041SqO 


8YS 


Ol-Zl 
ll—zl 


Sl-Zl 
€l-Zl 
S-Zl 
vi-Zl 
€-Zl 
9-71 


(Z)°v-6 
(L)s¥—-Z 


Oy—-v 
qv-v 


Py-V 
tl-v 
Z-\l 
PL-@ 
ql-z 
aa 4 

8-Ll 
8-Sl 
Lt-Sl 
Ss-Sl 
1-Sl 
c-Sl 
Ol-Sl 
9-Sl 
y-Sl 
€-Sl 
L-Sl 
6-Sl 


6-9 
Ll-9 
8-9 


60S 


SERRE ER een eters Tare SOUS 
Fitteeeeeeeeeeeseeeeseeeees Mada DUNOI) 
4340053} 
ASETA ES ay eee se eRe Ree HN OISU SI auijAng 
MIE RN Lege SAS ERAS Se REN TASS SIOOMIC) 
Witeeeaeeeeeeenteeeeeresoeerorereees = *URUDDaG 
iitetereseeteeeeeee see seeseersssy31JJaP WOOg 
ibeeeteeeaeecaeeeeeesaeeeeseuer ers srees gy QQ 
este eeeee teen eeen er eee seers eee SUS UU DEY 
‘Burbb6iy 
SSR TAME SSS TE eels see Orestes (SIOS) So] uoqqia 
RAP RCA se ne Ree et Rear es Seas reene SO IOUS uoqaqiy 
Sean rele ne ers ere ye ON Buiuinjay 
aa ae ee ae a ennai! O19 | ee 
*SJUBUIAVY 
sete eee reece eee ees sere QUIAaS JOM Buiuinjay 
“T7899 **BuyOWwysa ‘asIM paqing sjuawasinbay 
sthateeeanreSseee ness See SONI OIs BANOJUasasday 
eeeeeeeeseeeeeseeeeeeeeseseess4a10J9 89D} PAABYIY 
HieeeeeeeeeereeeeeeesJOPD} SSIUBANIOYS BAUO/OY 
a eee 13) 0) 2 @4a12U0D Padiojulay 
we esdteacecbenceearscnsnernces ss *°SRINUBA ‘Al@A023Y 
Serer Eee EEEeOLeEae 1.7 V) 
aint oR Ae RRS Re Meni eae ot Eten Re TS SIOCUIAS sun 
abet eee nee eece tee eee ere eee eters ree UUA TL 
seed ee eee ee eee eeeeeaeeeeneseereeeneeeee eee QINOny 
teeta eeeeeeeeeeserereneeaersses ers ree 2e9©< ODOR 
See MeN ROE Ree Ses Te SSI OCUIAS Ad|s49AO 
Peete eee eee eee eeen teen ereaeee eer ees teers ees BOY 
ease cae ae eee a edaedt | 3) «1° 400}4 
a eal eae ea ac aeiaines -) 61°) 9 | pexiy 
Sel a a ac a ce aa P| 
vee eeneeccerecercecrcescerereressosreses JQQUIBUY 
:@DUDSSIDUUOIIY 
siaigne wae Malem scineee Niele ae HES Reese 9 e29 OUD IGIC) 


Fee oett tg JO Ausa4/Qv4w 
eee e ec ccc rescence sesecesecses sereeereeses ese) pay 


Bros Deets sehels eS heaps neat sete! t Suen Re teS tA Sea ang vr See WwW 


So Ae Sere On er wer Sees ns A) JOINIO4 4461] 
rreseesees* QB DUQsooy wNUIWIN|O ‘yuaIpadx] 
pase eRe ECR ee Ee eS See CD sso|D 


SE 
OSE ‘ZVE 
cle 
Liv 
c 
v9E 
CLV 
96£ 
lv 
LIV 
6c€ 
LOE 
OLE 
96E 
SEE 
Ele 
vOE 
90 
Ive 


AY 
Ll 
16€ 
ese 
v9E 
C9€ 
69€ 


L8E 
a6o0g 


07-1 

e-tt 

©Z-vl 
2€-vl 
qz-vl 
o€-vIl 
qe-rl 


o-2 
(€)4 v-Z 


9-01 
q ‘P€-Ol 
2S—6 
1-Sl 
21-2 
27-Cl 
9-LI 
L-€l 
A oe 4 
o-Si 
L-6 
€-6 


S-—6 
1-6 
c-6 
8-6 


qz-Sl 
qOol-S 
JE-E1 
Zl-Zl 
c-Zl 
l-zl 
v—Zl 
91-2 
ydos6o0g 


SOG SASSO LE CEN ecies Crone eee nth ote h er OOS 
Te 7 | ol 8 8 | ‘S9j0IS 
Pena n eet ee sna sien ecent Reese ster: UIUS OAR 
ee eee haa ey | ° | 260,00 
CAESARS ES SSD SAE N ene eons se #8 eS IO AROUG 
CEASERS ERATE RGR RRR EN eM T Tees ese eee se SUIT] 
ec ea ea aaah ce. ||| | aBoqiosg 
SSONIIIOJ UOIOUUDNS 
PURINE Sen Ase tere nen eles SOAISOIOKS ‘AOS 
STAtGng ener Heese y cee er Eee GO IOUS a|Pppos 


rreteereesssoccccsoss sUaIDBdXd ‘Burnjow Aomuny 
HSSRE CONS Sate SPEER eS Ree s5e-2* eS UOISUOUIID AnmMuny 
settee eeeeneeeeeasenseeeseneeea eer eneeseeesees ss HOUR 
sete eeeeeeeceeseeeeseereese#*@UDSSIDUUOIAI BINOY 
wereteseseessoeeseess SQAISOIGKS ‘ayna yo-Buipunoy 
seeesececccccceccccesesssssascesaseeassces esses COO 
SUS heya RET Tres teas Seen CeCe eee eee el UOC oY 
sabe eee ee eee neeeeeeeeeeceeeeeeeecereesersesess S4QHOM 
sete eeeeeeeeeeenereeseeeeeseeeeee ess *UOMDADIXS 4IO¥ 
ste eeenseeeeeeceeseerseseseee® QIUNSSIDUUOIII pooy 
est: Lo V4 | BIOPNG 
ere eee Ecc EERE aT So Lod 3 
Leet eet e eee e eee een een eeeeenneneeoeseeeseeee® SHOE 
Ce ar ie eee aaa Ye | 
set eceeeeesscsessssesersorr eQUaADG a1q!xa/4 
eee a ear | 61901) o)) @| 
we ececccccccs cee cee “?"**SsuaaINbas uBisag 
seseeeeeeeeaeeeeeeeeseeeeseseees® SUOIEIGS SSOI 
Hiiteteeeeeresees eres SID UaIDLU SNOUIWUNGIG 
7UOHINIJSUOD PODOY 
eeeeeeseeeaeesereceeereeeeeesess UOUDIIPISSO[D PDOY 
Leer eee meee vere eeeeras eters SO OIG ‘sBHulssoj> sty 
se eeeececccececcae ses ceesessreses rE QiOOs JO ssaddiy 
sec eee sence eceeneneeeeseeeeeeeeeeensses® SIDQUCS 
seSe sa eke ete SHOOU puo ‘suIDYy> ‘sadoy 
beceeeneneeeeeeeeeeeeceseesessseteee see eeessSIOUSy 
ese a ace eiaLs (2 ie ‘SOJP|OH 
Shee NSae GAS ed Red Eee specie ret de see re SUT BIE 
uo7) — Bui661y 


OSS 


lle 
lle 
cle 
cle 
Ole 
Ole 
lle 
lle 
cle 
cle 
cle 
tle 
lle 
Cle 


cle 
cLE 


607 
00€ 
68€ 
80£ 
09e 
ose 
S22 
esl 
16e 
Sov 
80€ 
fol 
8S 
Cle 
Stl 


78" 


e8e 
0€ 

Lle 
Ole 
\LV 
16€ 


‘66% ‘L6Z 


‘E22 


18d 


‘OLY 


(8)07—6 
(9)°7-—6 
(1 L)°¥—6 
(vy L)°¥—6 
(Z)2”v—6 
(t)2r—6 
(Z)°”7—6 
(S)°r—6 
(Z1)2¥—6 
(6)°¥—6 
(OlL)ov—6 
(v)or—6 
(€)°r—6 
(€1)°¥—6 


¥—6 
qv—6 


2e-vl 


y ‘6B ‘pz-8 


>1-E1 
2£-6 
6-L1 
O1-ZL. 
q ‘PE-L 
8—S 
(Z)PE—-El 
qz—vl 
qe-6 
qi-9 
(S)©7-8 
Dy-—6 
(LUZ—9 
(Z)q 
“(I)°7—8 
Z1-Zl 
6g-z 


(9)(8)2¥—6 


(Z)2r—6 
2 ’qS-Ll 


iss 


SHERMER Eyes Pre ren 7 DUS 19M 
Msigeteditinsestaseiseced ase teet eres HOST 
RaeaReNRneR See Gm see Reese SeaeOR OAS SOUS 
are eeRrrs oe errs ae tense eee UNIS 
see eeeecesceceeseroreseess* UOHDIUBUIDOS 
PCR oRsMec meters Ss? "22 1 AD IO ajos0das 
PINs See bees Secalncene Feeenheee SPUN 
seis Seelsigeeseae ey entiew needa sees 2S SSD ANOA 
a aaa Lah) (°° | 
clade eta 1 ee (oF (PC 3 
Sha alah ita asada Locale! 
deen sais Hevienaeathasee= eso UU BUSaS Kg: 
****19A0s6 puo puos j}O uosiuodwo’ 
PAigine aine'd Snasie aie ene sem aaie seme ney eee SES 
*$jSO) UOHOIIpIUSp| 
tt etee ees eeeeseeeeeeess UOMDUIUI@J@P Aysuag 
naavicn we Gs sebhebweseeees Senos eS OSI ,IOIDU) 
$105 
ca a acne ca dccas 1 | © | 260x005 
Ras RR DRY eG eee e tos ete nE Rea e earn seine ees Ae 
MEO oreisawienankes ornate tates het BUIZOD 401S 
Soe NESE Se Rete aang keene CaaS eee SOLS adois 
SP eEEReReNCbS eR CSN Seat e ees seme sess LEAD) adojs 
Sap eey chases sreaventer ens reste aI GOoNaY ‘sB6uys 
SAS ReCes sere ee even ees ee eRv ee Rete + t** SH OUIG qvjs 
trereeeeeeeseceeccrcces UOMO DISZISSO[D 26piq ‘suBis 
Boece ee cerererceseseessosrg anys ‘Bulpoa; ayunus 
Resinmeseaiesins weet ateosesatne ass sess secs SIAR OUS 
Sngepnise Mince Meme r ener nas Heme TeNe gS MOS sapjnoys 
eee ewes es ccacsccescsccsoccccescs ccs ssesessG hn @J0US 
seeeeeeeeerrrerers SULIO} @J9IDUOD JO} sayoj\d a0uUs 
BOT OGTR ae Seer eee eee LOE eens SOS) {So} aulys 
Posheneinn pihn spe Rel scieweri gene eeoe see niteay see" S NS SUS 


rtteeeaeeseecresseeSusOy BJIIDUOD JOY Burysoays 
Rand epieen ver stents eeisenes se tnsaesMietenteets SIG IUG 
risiena sissies tes Ser eMeRGn Ee RSS SOIOUD pedouys 
ssa Rh owns sansa’ oy naw ener s re? *( SIGS) 4So4 Buryous 
Spee reese Rear eens ee (SOS) 4Sa4 UOlOJUBWIP|IS 
Sas ee iininie peso sa sist eee tates eee Fes sete ete SAA IDO 


v—El ‘€-E1 Sees eeessesesrsseseseeesesesseeeeenseseos “8S s9dO49S 


I9L 
i9l 
o9t 
9 


06€ ‘68 
06€ 
991 
SE 
867 
val 
Z9v 
Z8Z 
9LZ 
Lie 
S2Z 
SEL 


CVV 
f9E 
Lev 
91S 


6£€ 
182 
OS2 
cev 
ev 
64 


16€ 
se 

LOE 
0} 3 

9LE 
697 
SS 
OLE 


CSE 
260g 


Ol-S 
gol-s 
6-S 
201-S 


Z-EL ‘t-€l 


qz-€1 
20-9 
qz-LIt 
vi-Zl 
S-2 
y—-Ll 
(Z)°7-8 
er 4 
(9)2y—-6 
P ‘9€-L 
P72-¥ 


tt-Sl 
Ol-tl 
Ol-St 
91-ZI 


L-6 
(7)©7-8 
CL 
q9-Sl 
29-S|l 
29-£ 


(Z)9€-€l 
Ll-@ 


S—Ol 
ydos60104q 


Shee tpl see eeregnsererassess SH iNSSOID yorseds 


sietteteeeeeeeeceeeeeesseeeeeeetereseseeeeseeeyginy 


HAGE SESSA SSS OLS See seer e See ISSOID jOUWJON 
ieee enon eeceteeetee teeter eee nee ee #8 es UOH ADS 
:@Bpisq ‘SjOsjUOD DIYjOs) 
Jeviceemanceauses este eeeeneeeeneeee esos see SIOLIDU! 
ee8***UOHINPOID 104D044 
Coo eeeeseesecccseeeeesesesse ***** g60s04UDUD ‘SIQMO] 
seer vocescccccccccrcccscccccccesoserhiniyy s1ydos6odo, 
sseteeeeeeeteeceeereese**YOISSIAUOD BIUDISIP-OUU!] 
wecces rreseeceeseeereess  SaAISOIdKD ‘Buns Jaquiy 
sieeeeeeteeeaeeecaerecaeesecereeseeseeeerooress JOQUUIY 
iseseeeeeeseroeseees*guysOy B491IUOD JO} SOIIM AIL 
ce ceeee sapere ecisigenseevestssss<* SH OIG adou-aasy, 
eeeerecercaseeesesone eeeeeeseses "°° *(SHOS) {Soy possy) 
a ccc ccc rccnsccsccee isshece ees ateoe-*6 SHUG woag-! 
eeewccce tees eesisee specs tes veredeceeer eset? OO, SIHUD | 


eeeeeerecesesesseocooceseeoeeees 


rvEre roe oer eer 107 a] 


ChGcbeesseressrincse teres eadasseees sshd IBOdO |: 
AGERE RARER SESS RE NES SHEER e RR SES TOS AOI OANC) 
A 6Buimoip UO01INIGSUO7) 
:$}oQWAS 
eels 'eeleve elals)eie'sielere. 056 ew 166h.-6 6 ble:e Sreloie’s,,0jei6.e%6 sadAy.‘sa20jNS 
sie cdneaelienega sees sasens $U1J0} 349490 JO} SPNIS 
eee cree rer ce scree secens trreeeeeeeeesaBpuUG sa6uis 


er eeeoecececce eeeseccccses eeercoresece Buiutyw 
*SWUDANS 
eeeee ooo eee Si- vs low poy ‘Bulpoo| B|PPO4IS 
ee eecccee UuoIOWap aj2041Sqo jPAS 
ee eeece eeeccesccece eee wen ccccccns UOHINIGSUOD "SOxDIS 
$0 60 0.06 066s ons e620 6 seins a abi ese seiwier eis "**96s0yD aisonbs 
ec ececnene name scernsees iO" uiB JO} "saquily aonids 
eee cnccccccccscnce MAR CROSS POSS sees tye aS 
ee ee epedekeeees sees se Sy ADIG ay129adS 

bese eee wiaiaiete, were neti hs are d en tees hese BUSS 

“eS OdyaY PUD SPjaipsIO ‘UONOZINIGQDIS 
"U0 — S}!0S 


css 


C80 
l9V 
LEl 
eZ 
cel 
ZEL 
lel 
eel 
vel 
cel 
cel 
lel 
lel 
8Zl 
LEl 
vel 
6cl 
eZl 
eal 


SSP 
GLE 
€2S 
Gey 
ZSE 
09°F 
SSY 
yor 
LE ‘SZ 
182 


9LV 


A 
lov 
8S 

987 
9El 
LV 

06€ 


(€)9Z7-8 
€—-Ll 
€t-V 
6-¥ 
8l-7 
Ll\-¥ 
Sl-v 
8-7 
oo-9 
6l-¥ 
O2-¥ 
9\-7 
vi-v 
1l-¥ 
€c-¥ 
\c-¥ 
tl-v 
q6-¥ 
26-7 


\-Z1 
29-é1 
8i—-Zl 
8-Sl 
qs-Ol 
qe-Ll 
9Z-L1 
27-V Il 
ZL—-% “98-2 
(€)©7—8 


8—-Ll 


S-Sl 
el—-Lt 
Py-€ 
Ol-Zl 
902-9 
91-2 
qc-El 


ess 


riitteseesaeeseeeeeere sss sussos B491IU0D JO} SOHOA 
BELPER RS A PUSS LORS SN Re Ne oe re eee AK 
teeeececcesceccecesececccesres*¥IOIQDDOI ado: O4IM 
REE RG eee RSS aes ey eS SCA. 
reeseeeeresereeraunpazoid UO1INIYSUO’) 
treteeeeesreeeeees DUILIQIUOD papunys ajduy 
***92uay UOIdD B]QNOp 320d aaJys PUD xIsg 
teesersreserssorescsuguuAOIdwa jo sajdiouug 
oe nS canine eu ee demons <7 ame anes “+598 -a1GD Og 
Witte eeaeeeeeeeeeeeeseeeserseeQ URE SLIM MOT 
siitteeeeeeeeeseeessa9ua4 B]/HOD PUDIS INOY 
retserereseessssaunparoid U014DN44ySUO7) 
*** gua} UOIdD aIqnop ad0d OMY puD JNOY 
Teeeeeeeeeeeeeeererss gu QUUaJINDAI Buyowys3 
Ween Sawa eeetieeee ssa sunussa rns UID Say 
Wiitteeseeesereeesees esse gOUDG UOHDUIGWO? 
oor Lol of jaays paqiog 
Wietee terse tee eee eeeeeeeeeeeeees = OIADIYaAUUY 
A ndicitincriedegenateceseeciesentisse sa UUOSIOCIUYy 
[SOjIOISGO DJIA 
resseeeessorscores  SaIADIB ayIdads puo syyuBlana 
sore ce eeecreesoessssessoss nog OJIM ‘9430S 36pamM 
SESE SFR Chea Hee RNA eee ss See ee le CUOMO SAK 
Hieteeeeteeeeeeecerererses*99UDSSIDUUODIAI JAJOM 
tet teteeereeeeseereee es HOS PI@IpIID Buyoosdsajom 
sereeeeeescosossererg uQuasINbD|s Ayyuonb ‘S2IOM 
siteea eee erea ees seeeeseeeseeeees + UOUISZUISID “JBJOAA 
HEMP pennies seM Steer tte css SQUID] Buliysom 
Witeceeeaeeea eee eeeee eee eee eeeeesees-UOUNOW SD [ID AA 
These eee sees Gu sO BJIIDUOD JO} (SABJOM) SIBIOAA 


see ceccccccccccccccreccesscsescssers AIQAOID,Y a}2149A 
(UOHOIYZISSO]D 3)2149aA/aBpug 
aas) ‘Bulysow pud UOHOIYISSO]D ajd14aA 
Mal tuaman aed Fetesteeesseess@9UDSSIDUUODAS jauuny 
FS A AAAS rs SOLOS judWaAOW dooa, 
eR MOLE REE eee Mare ee PR ee T nee sere SN diy 
Vireteeeeeeeseeeeseeeereres suo UAy DUJaWOUOBI] 
ERT PRR ere eee ee Sos DLS uosdo ayisasy 
PPADS SERA S Soe UES OIG ‘Sduunjs puo $3aJ} 
Pees ewes “****$a4Ds UOUDNpPOsd apojq JazoOpaasy 


L8¥-ZIE—1O 6961 *3D14IO ONILNIAd LNIWNYIAOS 'S'N 


"040qQ pyjaiy saeulBug 404 
syuawasinbas [{—Z1 WI04 WO YM B2UDPsO590 UI painqiysip aq OL 
:UOINGIIISIG 


‘josguag juoynipy ayt 
‘Kuss SAIDIS Pasylup ‘JOsJBUID solow 
‘WVHXDIM ‘DS HLaNN3 
‘POS JO JP!4D *pO!I9YO 
‘hussiy $4015 paslup ‘j0saUad 
‘GNV1SZYOWLSIM “DM 


sAusdy ayy Jo Asoyasdag ays JO J@P4O Ag 
ySS 


© SECRET (when completed) 


Copy No. 


MINEFIELD RECORD @ 


(FM 20-32) 


lerce f- 
A 

Sheet 2 of _2Sheets. 

Authority for Laying: CG 4 ARMD DIV Start: I98¢ D MAROH 19OG7 (4) Minefield No. 4X¥_ ARMD)-I-E G) Type: DEFE 

Laying Unit! COA, 24 ENGR ON ae 

Officer in Charge: | LT MESSING FA 04 062194 


E Tee 
Completion: IDIBDO MARCH ID67 __ Ee © Map: Nome and Scale: FALBOTVILLE i! | 9 GAP __ 


Bet ise RONALD COMPOS SGT A 9952 8643 Sheet No. (or Name): 672] 


LANDMARKS ee (8) INTERMEDIATE MARKERS | ——— 
Noval os Co-ordinates af Description = ; eo a : —— —-- rae pDescupen 7ET0 = a ee 
1. lursd4sge6iol 1 ROAD JUNCTION ea a ae =e THREE STEEL PICKET WRAPPED _IN — BASE Ske 
= oo UT 9413669G |) NW CORNER OF BRIEK 3u/L.2/NG a ee : 
> if : 
3 ——Se ee 


©) Description of Boundary Fence or Marking: 


(i) LANES 
"How Morked 
lELD WIRE PYGGEO __ON ¢ 


Provisions for Closing ee 
~\To AT, IO APERS FRAG, ZO AFPERS __ 
BLAST MINES LOCATED AT LANG ENTRANCE 


| No. of Strips/Grewps 2 Description of Strip/@roup Markers. 2° x 2° STAKES oawen 
@ FLUSH WITH GROUND witTtH 
NAIL IN TOP 
ANK MINE Ja: N MIN 
Method of ora A SIREN: MINES | al AN 


Type | 2 Type : Type lTotal AT/Anti Handling _Type aa 


©) NOTES 


Type Type are 
Laying & Types ype _1YP® Total AP 


Drip aah Mines Device | Mibi | LANE‘ENTRANCE 3 MARKED WITH © TORNS OF TRACING TAPE WRAPPED AROUND BOTTOM 
No. | No. Nea | OF FENCE PICKET 
er aaa ar | Xe ae a SR | LANE EXIT % MARKED WITH A WOODEN STAKE PRiVEN FLUFH WITH GROUND RESIDE 
c PACES Sie i 86 | FENCE PICKET IN PRPS ope i ae 
CE) ee io i - 10 CLUSTERS CONTAINING mineos 2/1 5/ bf 7h 9/1 tof, 1/2 3/2 4/2 1/2 8/2 g/2 ole , 1/3 2/3 4/3 
Sis oS: s/s o/3 1/3 8/3, /4 e/4 3/4 t/t c/¢ 64 34 10h n/a 12/4 


CLUSTERS CONTAINING ANTIHANOLING CEVICES: 

JOE - NonE 

A -af 4/2 3/2 _, ees 

@ -5/1 9/1 3/2 72 318 4/3 4/2 

Cn S/T PP $/ 2.5/2 
SAFETY CLIPS BoeiEO 34 6M To PEAR OF EACH STAIP NARKEIR OF Kla@hit BCUNPART 
CUSTER ComPCe/TiON 


Serta /Buried by Hand/ 


Deliberately Laid om 


Soetrerad /Std. Pattern/ - 


_—_——— 


MAGNETIC 
Ht aie Se pla ae Sl 


Re Ak : jt eee eae ee Poa Bias 25 
del Sra ! fon Se Se aaa 
Seeks +4\- \ 7a EA ore ae. (aie 

ps 


fl ae _ | 3 a 
CeECEEE ENCE eee Be AeledetteCECCE 
came 33° STE | ee 


ASE mes 
ey (3) SCALE: lcm = 15P 


Unless otherwise shown all distances are 


THE WORD SPECIMEN MUST 
BE PRINTED ON THE FORM 
WHEN THE RECORD IS USED “° 


in meters and all angles are in degrees 
(360° circle) 


Oy ee REPLACES EDITION OF 1JUNGE, WHR SECRET (when completed) 


Figure 3-18. Standard detailed minefield record. 


Pe _ 


-@ 


REPLACES EDITION OF 1 JUN 66 


WHICH IS OBSOLETE. 


DA , 508%, 1355 


ia 


@ SECRET (when completed) 
| MINEFIELD RECORD 


| oF 7 


Sheet Tt of _! Sheets. 


(FM 20-32) 
Authority for Laying: GG /9 U.S. ARMY Date & [Stort: /30695 MARCH [9G 2 = (4)| Minefield No XY -59-E 
fo xoyins iat COAIZENGR GN _ is Time |Completion: /2/755 Mapcy M947 © Map: Name and Scale: TAL@oTSVILLE _/.'F0, P00 
Officer in Charge: /S7 C7 RUTLEDGE 06092/9 Recorder: RONALD Co [027 sbT RAI ¥ 6¢ Sheet No. (or Name): 7799 
LANDMARKS _ “=a E MARKERS ; 


() INTERMEDIAT 


No. Co-ordinates _ Description uDesctiption 


@ LANES 


How Marked ____ Provisions for Closing 


ae 2 Teese Description of Strip/Group Markers: 


@ Mathod of 


laying & Types 
of Mines Laid: 


(3) NOTES 


PINES EquiePEO WITH ms FIRING DEVICES 
Gkove A! I$ IN BOTTOM ACTIVATOR WELL, 
9 IN stlOEe ACTIVATOR WELL. 
GRoue 8: ALL IN BO7FTEM ACTIVATIR WELL. 
GRouP C: /2 IN B66776M ALTIVATOR WELL 
GRowP © WAS 9 19 MIINES WITH M1 FIRING DEVICES INSERTED INTO A 24 48 
BLOCK OF CY ANO ATTACHES. TO 80770 OF MINE. 
Gove 02 8008Y TRAPS PLacto, ~4)2LETNT UNOER CENTER OF Laggr Flog AMariyAT#EO 
BY PIAIW ENTRANCE CIENT SWITCH OR BY PRESSURE ON AIA] PRESSUR@ DEVICE UVMOER front Jéa9e 
2) 218 7NT OVER De0R SieLCMAYOR'S OFFICE) ATTACHED To MI Pyet OEVICE ALIVATED BY OPENING 
Dok. TEMPORARY MAR.E4S LEMmivED 13/755 MARCH 196), 
Lecal PEPULALE INFORMEO THAT THEIR AREA WAS MINEO BuvT WERE WOT INFoRMEO 
OF TRUE LOCATON Of MINEO ARER. 


ENEMY MAGNETIC 
fesse awe Or 


S$rt—Pattere / 
d oa 


Deliberately Lai 
Sueboce/ Buried by Hand/ 


SERPS / GROUPS 


Scattered/ 


€2 


Y_\ 

poem ae ERIE ha 
ae SS ei 
fee 
fe 
ams Sa 
aS 


Sancr SmDiMpe c 
Hl ahidrdudel 


, 
Z| 


| 

iZ7i 

LA | 
ea 
| ie 


773 


= ee 
iki 


Ze 
RE fh 
rw 

See : 
(ie aly Fa 
Naa 


aera 


2 ae 
rack apie eee 2 


Nee 

wth 

ft fp 
PTR 


Unless otherwise shown all distances are 


Saal 
Ad 
< 
iss 


Bs 
rs / 
= 
a 

he 


in meters and all angles are in degrees 


(360° circle) 


(9 SIGNATURE (O1C)4/ 


DA, 502%, 1355 Teese ee @ SECRET (when completed) 


Figure 3-19. Record of nuisance minefield. 


le 


Bie 
Bie 


ee 


‘ar aa we 
itized by \s OO@ 
=e, . ©O 


as ee te eee “¥o! a ns 
BSA eSeeeRE eee 
ot tt LAN gee tt 


ES EDITION OF 1 JUN 66, 


OBSOLETE 


ees 
THA NEA 
ro et | | dt CT SN ; 
ZA | | : elena | 
: a Ve\t 2 
LiL || ss 
7; 
Rete i 
sa ; 
i eae os 
! beled dea ok ieee 
| feeds ne 
: < 
: a 


@ SECRET (when completed) 


MINEFIELD RECORD 


(FM 20-32) 

Authority for Laying: 8xx (wf) CG _ —— Date & |Start: STIDOD MARCH 1967 ; = 

Laying Unit: 3/7th ENGR BV COMBAT ‘oe : Q) Time |Completion: 72066 MARCH /96'7 Mop: Name and Scale: TALBOTSVILLE . 58, 60g 

Officer in Charge: £7 yERRY 0. WILLIAMS 94062194 Recorder: S67 17,8. OAV/S RA /8 887 E54 © Sheet No. (or Name): 72/ 

ae _LANDMARKS | GE = _ (8) 4+AHERY REFERENCE STAKE 
No. Co-ordinates = ; : a5. Description No. Description beh tL < 
_}._|vur 7@2677#8 Ss [BRICK CHURCH RULLOING—“=~‘“~*~*~S*~S ae fee Ray Fe U-SHAPE PICKET EX-LONG 
“ UP Md bY ATF ae RJ (RIGHT SI0E) = =H = == 9: (NPE Bees *: a 


; 2 ; =. 
aE Pea F eae = 
4. ————— 
Width How Mark & SS — 
: Seer — §. a arket 2 : Provisions for Closing 
geal Soe 
a SS eee 


Method of _ANTI-TANK MINES : : ANTI-PERSONNEL MINES _ NOTE 
ae & Types -—*— pe | _Type_ltotal AT|Anti Handling Lypemyoty ns no Sa AP © ° 
of Mines Laid MIS <> mines | Device = = Mines 

! aid: Ed Sn MS = = i I 
ave No. | No. | No. “No. | No. No.“ 7\j No. | No. [~ No. _|__No. @) Ale MINES EQUIPPED WITH OUTRIGGERS. 


ALL MINES ARE WATER RESISTANT TREATED. 

Z 
ALL SAFETIES BURIED GMETER SOUTH OF REFERENCE stax er. 
AVERAGE OFPTH OF STREAM 15 OVE PIETER. 


Sale 
it 
| 


ron-ferteces beeiee UnasewaTe eR 
y on 


Srottered-bid—Rettesai Deliberately La 


les 
ie 
l 


Peas 


: J ead Le a! Lees : ~ = Pa! | = == } 
ae | eves aS 


| 


eae 
im 


si 
tH 
: 
a 
\ 


Sy 
: 
F 


Ps 


a 
Fel 
ey 
Gale) 
ea \ 
a 
SEES 
Ney 
De a 
me 
> aN 


cal 

ie 

x 

a 

A 

mi 

a 

eta 

Cin la 

=a 
mel ic 
Cou 


[a 
iw) 
na 
fel | 
we 
\ 


; 
ie 
Me rae 
it 
" 
ig 


: 
; 


al 
|_| 
PSbahe 
ba 
bg 
N 
Ree 


vn 
/\ 
Ae 
PAL 
eas | 
rae 
: 
ke 
Pas 


a 
ane 
N 
i 
e 
i 
X 
my 
N 
we 


ean vial 
zoe Fe er 
feenfe sane 


“My 
ry 
&/ 
. 
a 
- 
NY 
aa 
a 
ie 
hal 
mye 
ie, 
WA 


ie 
Pe a Tak 
a 
iis 
ani 
Re 
PRES 
Pals) 
ae 
aa 
Walia sal 


pes 
Pale 

| 
HH 
ru 
Wiwal 


alee) PRL Weak 


acs 
“ 
ial 
A 


iS 

is 
a 
La 
[a 

ce 
" 
ALY 
pe 


Unless otherwise shown all distances ore 


in meters and all angles are in degrees 
(360° circle) 


O 
> 
co 
~ mw 
o= 
~N 
a 
CaS 
i > | 
| ob | 
4] 


SIGNATURE (OIC) (2. 


EPLACES EDITIO OF 1 JUN 66 
é , 


WHICH 1S OBSO @ SECRET (when completed 


~~ 


Fi Le ; 
‘gure 3-20, Record of mines emplaced in a ford deeper than 0.6 meter. 


7299s aaa 
et ae] ECCT 
TCC 
COO 
COCA 
Ob | 
NS 
COCO 
AAAS 


REPLACES EDITION OF 1 JUN 66, 


WHICH IS OBSOLETE. 


DA, fo, 1355 


f 
Figure 


3h) 


3(% 
(Ys) 


3°(%4) 


6'(y) 


4'(%) 
4'(Ys) 


4%) 


4’(y) 


Diam. of Cable in Inches Alloweble Working 
Stress 


of Cable in 
1,000 Ibs./in’ 
S.F.=5.0 


Length of Log Deadmen in Feet (L) 


Cc 
Sera es Ol. 7s «89 10) Ns 21S 145 18), 16, 17 


SSSBRREE7 ARB 2 
tA re 


8 
TY eT 
WT 
yy 70400 


AY 
Wl 
WIT AE SR 


\N 


i Length of Timber Deadmen in Feet (L) 


wu 4” 3S | 6 Foe 8. 8 MOU 127 NS 14) 18-216) 17 


456 7 8 ¥ 10 11 12 13:14 15 16 17 18 19 20 21 22 23 


Cc 
Timber (Min. Thickness) in Inches () 


re 6-6. Nomograph “A”. 


wee 


ee in ne 


ON ‘9-9 ainbi4 


(“)P 


TEST FOR 
ORGANIC 


MATTER 
ESTIMATE % AE: { OH) 
/ \ Vo, 
FINES 
aes 
ET | aaa | Ol; 
] NS 
GRAVEL 450% - SEDIMENTATION a! CAST 
BY VOLUME | TEST | TEST Wa eee) 
a | SHINE TEST | ~ 
RIBBON TEST , CL 
| THREAD TEST Da 
on L—____ PRESENCE OF es 
SELECT REPRESENTATIVE ; rire | iek O akB aon on 
ARTICLES Os 

SAMPLE OF S IL-? PINT ACESUS EARTH \ 
OR LARGER (i eT oT = ML 

‘CANTEEN CUP FULL) WASH TEST 


SHAKING TEST 
THREAD TEST 
RIBBON TEST | 


(GRAVEL SIZE) SMEAR TEST 
>M 


DUST TEST 


en 


| CHECK 


GRADATION 


ESTIMATE % 


FINES IN ORIG. seme 
INAL SAMPLE GM 
FINES 


YO 


——— 10% 2s Y SP 

GRAVEL > 50% SEDIMENTATION | — ae Sy Ney 

BY VOLUME ee | TEST %e ‘ Se) 
yee CHECK \ 

as GRADATION on 


( 


~ 


\ 


GP 
SF, 


Figure 9-7. Procedure for field identification tests of soils. 
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